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Abstract of JP1 1045225 



PROBLEM TO BE SOLVED: To efficiently 
process a large amount of data such as image 
data. 

SOLUTION: A P bus from a CPU 401 a MC bus 
from a system memory, an IO bus to which 
input/output equipment is connected and a G bus 
for transferring image data of a printer controller 
408 are connected to a system bus bridge (SSB) 
402. The SSB 402 connects one of the P bus, G 
bus, and IO bus as a master and one of the MC 
bus and IO bus at a master's request. At this 
time, the P bus and IO bus, and G bus and MC 
bus can be connected in parallel. Consequently, 
access to the memory by the scanner printer 
controller is possible in parallel to the use of the 
input/output equipment by the CPU. 
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PC) 4()8r:ft«*/l4. iOAX4()5(l 
I OM'X7-l;? (MUA) 4U7fcJ:»)ttiBM»3;h. 
t ft 9 , S P t. ■; 4 0 8 OMbK n.ll'WW^- v N ( P M 
i.') 4 0 9, f >777hayhp-7 ( ] c) 4 i 

0 , U A R Trl'lHl ^ > U r /t ^>?-7x-Xn>b 
n- ? ( S I r ) 1 1 1 . U S B r7 y h P-v4 1 2 , 
T F.RR 1 2.x 1 SrW^fc^5U-;K>#-7x-X3 
>l-n-v (PIC) 4 1 3. 4-^f**y h£fflli£L 
AN^>t-D-7 (LA NC) 4 14, LCDA**/U, 
?JUflA.4i^3> (PC) 4 1 5, PC I 

><X-f>*-.7x*-X (PC ID 4 1 6fctt£&$ft 

[0047] J. 2. ratyti/x^ 
T\l-t .rJL-tH. 7 , il-b7lfar(CllDiMMU 

(Memory Management Unit), hm^^ -V v 1/ -r— ^ 
-V r > a , 7 -f h / N* «y ? ' < */ 7 7 &t/Jf f Wl- 7 b 

< * \ v *sx a £ \) >m 5 fc* I t: X 7 fc, * *V ^ -t. 
^t»/:Y> f-P-711 (Invalid), bWw?>) 

- > ( Va lid 11 can : -Y * -v a A^fifrS ftT V Vfr 0 . 
W^^'^-V < (Val id Dirty : ^ . y 

1 1 » i ) <?> 3 " ; # X r - h * -V 7 v a -r ^fSN~ & „ c <o 
IJy&l z & ix. * \ 7va lifflffl 5 ii & * 
[00481 2. 3. <f> 9^"rbzi> hn-^ 
t3 <>(•-■< ;>r |o> 1 0i?)rn7^iJ: 

SVt. 

[oo i g] ■■i>?7yb3> bu-yA l out, io 

/NX Y >\*--7 x-X6 0 5 iftlX T 0/U4 05C 
SRSft , DoEn g i n c * -/ TftftfrM&s'u »v ^ 
Atf, f'-y7 fc ^»*if>^>*57 , ht«|»L, CPU 
rrr 4 0 1 ^/-;]t- & . 6 U-^/^hSii^ ^^77 

/>vx^;/;l ^ V9^yy (NMD 
ffdi «7'D7^(1 WjWl3L--y N4 0 
( J. > Ur/M>'^-7y.-^3yhD-94 1 1 , U 
sn.iyhn-54 1 2, ^5^W^^-7j.-.X3 
> h a - 5 4 13. -^f + -v h 3 > h n- 7 4 ] 4 , 
m\\ T On> | -n-94 i 5, PCH> ?-7i-x 



:/y|^-74 1 6. .^^f /7'J>^:J>hn-7 

[0050] i^B % V7h7x73>7rf;/.P-y 
a>^^VX? U i,'X^(lnt McLsk Lctfic 0 - 5)0 0 

2 1 jt o , #sh»h M o i&» & v x ^ *- ->t h r h *^ 
l -t > x fcjusi-r* c t a«aj#4 .. ^ten- >-x ^ 

(Detect and set Cause Res 0 - f> 0 
/Urfc (C s if^)^ >^ 77"f,^Tif- h 5ilTV 
Tfrf £ fc t fc . ?<i }• fjff 5rff -) C fc 't\ K/l- r fc C 

■v< fc t> tAfco^Moa^*n(fm^f§^5'tfi^t 

< . IftaftHIK 6 0 4 fc £ ») sfeSftlfc L X 5 it 

7 h^xrfcTlf7. 

[00 52] 2. 4. ^ya>ha-7 

l;3 7 { i , ^ ^ »J :7 V l> 7 4 0 -5 CO 7'n ^ BIT* 
4, \}a> ba-y4 0 3{i, ^*»>,7>hn— 7 
fflco n - *;UM'X*CJ» -BMC/ \X fc M C / \X i > 9 - 
7x-X7 0 1 ^Ltftg^l, SAl^xvf f^.) 
>>?P-fXDRAM (SDRAM) fc, 3 2.^'/^ 
h 0)1 v v i, a RO M J> |> I R O M ^^f;f:- h ^> , 
S DRAM^mT^SA-X hCSW^XttfciiS/p 
6 4 ( 1 6 * 4 ) /<-X , S 

Jt, C P I Ovs'xj: 9<7)>M* L fcr 1' U x?)> > ^ 

t'j7D>!^t7^) 70 2S:rt*U. SDRAM 
'Mt»> 'y^;M6jittff 7 i fc S- "ffig^Bt 0 IsffltLTK 
^j^Sr[6j±$^$ v ^*ya> M7-5-SDRAM 

X 7 2 t' v ( 1 CT) ; ) J ^> 8 fc' «y h £0fi ^ rawPari 1.' < U *r 
<) , 77 y vjlROM|SI<0t — <XfntriimlVit.fi. pr 
«nml)atji^>«5 3 2 1" -y h fc t" & 
[005312.4.2. MftfttFIMI-: 

iKfc^^'C^S, 

<MCAX-f V?-7x-X (701) >MC.V\'XU. 
SBB40 2-p<^>;r7>-hn-74 0 3ffl^flrJH^^ 

[ 0 0 5 4 ] C P U A 0 1 fc A'X V'J -v >'4 0 2 fc 5rtg 
fitt*#fflA'XP B u s«y<-X M£i^^4 m'-X 
AJS^LTt^^fcWL, MCAx^jircm 6A- 
X h X4 A T<7.)|5iM$:^nLTV i^fcV>fcK-x 
I-*S-?H*^m#fc LTinTTy p ^ [ 6 : 0 j iUfclZ 

(Mcysxft^MfSR) 
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-■iVldr(31:0) (ft*)) — MCVSXTHUX 

• nlkital hit (63:0) (Hi^J) •■• MCKXrWlttt 

jidXi UiUut (03 : 0.1 tftiflrCh 6 C fc A tz x 

- ■teiL.iIn(o3:Q) {A))) - MC;ttf-^ 
(rit'-y h<7jA.-*)T— >'^rj>9. mBRdy.Ltf T*T- h 
$ilT V* 5 & mC I ft *, 0 >'T U > / § f I & • 

• ipTs.L ( Utfj ) •» M C j \A h y V*T9 > 

7>-r <*< 6 If mTs.Ui? I ft 1= TV 

• mTTyvfi [6 : 0) ( tiJ^J ) ■ • ■ M C ; < X h v y-fp > 

2>IS8£ffil . ; * ^ ftm^liJRHJ^lKjM (heat. ) «M 
■TTypc[<i:4] flWft 



001 
010 
100 

»TTypt-.[3:0) 

l.WN 

0001 
0010 
0011 
0100 
0101 
0110 
0111 
0000 



C P u 

1 O'U 

^>77l- ( l-8byt«) 
1 

2 >: I 

3 • !. 

4 v . 1 OA— XI- 



• raBF.L|7:0) (SJ^J) - MCXAbyyWi, 

• mBRdy.L ( 7 Jj ) • • * M C AXl/ r 4 



«t««ai (beat) 3^*7 LfcC t *ifi* % 

• nTPWJ. ( tPi^) ) - 3lh7>f?s/3^ 
lu-page write S^ftllf § ji^V ) 

* £ 1 £ L . ift* 4 -li 4 Ttf>Wr i ie £ fStt & C > &X* 



• inRRty.L (A*) - "J h9^f 

^fif^i^^7t?^4^cr^-M. ^<tt 

l *M ?My±o)Ti K/PwttfcWKff L«:Wil«:«> 
-tV C ^ -i'^*r . ( t LinBRdy.L > mBRty.Ly/NP* CT* 
-h^^/vT^ii. nBRty.La&«BetSil*. > 

• mBerr.L (A?7) — ; U-I7- 

[0 0 5 5] ±aL^AJlJ^OS!i|{iSDiB*>^A 

{ MCA'X h ^ y-^^ > 3 V ) IVI CKX. 1- 9 > 
^ -a V fc I Tii. BITW h 9 > IT 7 ^ y >-^^- 

A, 

Ivritc) 

!nBH.L(7:0]tl^(C^V\ 1. 2, 3. 4. 8><<(h?)> 
y'/tV V v W'7 , 
^N'-Xh byy-?9i/B y 

©Tn-pago write (^->*rt*$S*) hf7>¥^^<i 
fSW^rWri teT 7 * X 5r h * . 

Sfrlrtift^Ji, nBRlyJ.g-^*T^-hL, I«7 

<SDRAMnybn-5 (70 5) >.^t'J'J/hn 
-9403(4. *»Jt«53j:**t=r#'6SDRAMtia 
TO J: 'j ^JSP-f h * 

[0056] (DRAMflW) DRAMfiOffl*kL-C 
(i. x4.x8,x1f)b - v V? iTO)\ C)/f.4,^/t'-v hS 
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DKAMS-Mt* ••/ hT—S"<ATHrt>7&&ti>Z'c [0057] 







Column ty h 






leflWMhit Type) 


IBM * 4 


UX JO 


!2B Mbyte 


1 Gbyte 


B(64MbitTypa) 


BM x 8,9 


14x9 


64 Mbyte 


512 Mbyte 


4 (64Mbit Typ«) 


4Mx Ifvlft 


14 x B 


32 Mbyte 


Mbyte 


\H\ 6Mbit Typi) 


mv4 


12 x 10 


MMbytH 


256 Mbyte 


B(ISMbiiTypc) 


2M* 8.9 


12*9 


I G Mbyte 


128 Mbyte 


4( 16Mbit Type) 


IMX 16,18 


12 x R 


8 Mbytw 


04 Mbyte 



[0 0 58] <DRAMT H^Xt*»/ hfljjft) DRAM >5&fc(iMA[11:0)S:ffiffltSo 
<?)T |v u ■/ h^MN'H(C->vrc^ s 6 4 tf h S D [^3 ] 



S4 Mbit SDRAM 



31 30 




2S 25 


24 "11 


10 - 3 


2 •-■ 0 


o a 


CS 


C9 C8 


R13 RO 


C7-C0 


BS 


16 Mbit SDRAM 


21 23 


27-25 


24 23 


22 »-n 


10 - 3 


2 -0 


(1 0 


as 


C9 CS 


Rll- RO 


C7 - CO 


BS 



0 Zero 

CS Chip Select 

CS — CO Column Addiess 

*8bit SDRAM coJ3£, QBttteM 
x lSbit SDRAM (0%&, CIJ.CB ttjfetl 

K13-K0 Row Address 

lgMSUKAMcOKlllJvSDRAM^^^^^^Hr^^h^Wifrw^tl^o 
64M SDRAM T 4Bank Iff j£<0&4 R12.K13 fl< 

BS Byte Select 

s n R AM(M:^- H u ' H VV 

X 9 IS >e n v : V i' ffl 1 vc Ti£<o JS§£ £ . 
Ml 

^-Xh&ii. 1.2. -1, 8, 7)is<-¥0)\\fixfr 

A & I > s ' <- X h M 4 #ft»"C& S , G > U A> * 

# 1 0 > <- * 1 - la Ji^dBSli , Rr?ad/Ur i tft U V > I* < * 
- h T 'J * A* - I- ) * L, T «ft4 ZtlZt y 

©V •v.77f/ (Wrap Type) 

5. 1 f>-r:- > -wl ■•: ifcli r >f y*-»J-7j coif 
®casu— ?> > 

* y , fitmi" S t) K A MO) TV- K k jO^ft* ? □ * 7 C 
4:0**5 it*, 

[0059] ( S DRAM3?> K ) S DRAMfclftL 
U . S I ) 1 1. A :\1 t — * :/ • v ? t Hrfffc £ i t T V > £ , 



• CBR (Auto) i J 7 U-y ^ jl 3 T > K 

• U 7 »; 7 u .v > afflftfrn vy K 

• N0P.:?v> K 

(SDRAMU7I/7J/a) SDRAMU, 20481M ? 
/U/:«i»(40%/G4m)T*4 lfc,625nsfc*fc(lW 'J 
7 U -y v .t37> K £ ?rfft & , ^ ^ »J I? > h U - 

=S*"rtlE!Sr 'J 7 U -y > ^^y? . aiftWfcrniW 

M^iWiit&*8 2rt* ^ fctt Sr KJg 1% tti i« ^ o 

:ivy KiSr jlffi'* <^ . K (raaclkc^L 

=Low)i*K-te/l/7 y 7 U «v j.*WfSitt , 
[ i.) 0 6 0] ( S D R A MttWHt ) ^ ^ y ^ > hn-i> 
^N7-t>'H'7 Vflfc. SDR AMtzMLXPlTWto 

© S D R A MO^t - F W ^ £ ft a 
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<3>*- h »7 7 1- -v i/i:ivy I'&fflWC % V) 7 U y ^.x 
*8lHl*f-5. 

07-v>;/.i;OM3yl-0-7 ( 70 4 ) >75«yy' 
R O M 3 ✓ I • O — 9 7 0 '1 11 . ronAddr f 23 : 2) £>7 H 
4 (WcD+ v r-t V ? h (njnCs.L[3:0])fl^5: 
f ;K- h & . T K U X(= ^niaAddrli—roniAHdrUli^ t V 
f" -f fS^niriirO- rajnParTt V/W-7V?A§fl s 7 K 
V Zfg^roaAddr10-roiaAddr23tt. DRAMT Fl/Xra 
mAddrO— ram.'V1drl3<: VA -7-7*1/ ? 7>£itT . 
< S K A M y h D - A- ( ^ ^E: 'J 7 D > h =* A' v U ) 

h C&U^ffit -iSSiS-C f > 4 # . x V ^'MBSlCti V >T fl 

ter2i^rSj«-(kS:UA»4 - .* ^ 'J 7 P > h -y v :x 11, 
* -v •o mX h U - 7 7 0 6 t S R A M 7 0 2 «k 0 ffi 
hfc S *i L & , M c V < X K £K 5 ilfcrfTypts f6 : 0) fg^lC . t 

m > s a 7 iffiis*mx'h * . * r 7 5/ a. . 

S -V v > .-j. A * 1 41* v v x .i. * 'J 1 1 * -5 , 
r n -fc v V 3 "5" (c f*]j^ cf titz * -v v •> j. < % ^ * 

• 2 r 7 x 4 t •/ I- TV i> Tn- ' 7' 

• 138 v 21 x j ?/RAM 

• LRU (Least Recently ILsed)74*:fy X/s 

• v -f KX/U- 

• No Write Al iocate 

#1-^ V -yy^ >' hD-7 7 0 6 £4M>fc1^I¥» 
[ 0 0 0 1] < * A' 7 > ;r OSS ft ) ZZX\ M C ^ U «t 

[ o o ii 2 ] mc ' <x j: o T-?$mtfmmnz> t . 

*vfc«BI1'&Ck(^4 (AT7TS901 ) . ^ 

h *>toiw-crx \* 7 > ^- * " o " h -c*f itf-' <- 

[006 3] i->-^HBS (^fty^ty) ^*S^. 
7 K U .X I raadd r [31 : 0] t hi\ 1 1 , I roaddr 11 1 : 5) * s 
-f yf-»?.Xi L'CbUasjranSO 1 , b2.tax.rara 8 0 
2 . b1.data.nn7 0 2 - a . b2LdatiLr«in 7 0 2 - b . 



*hM yf-v ^^fcttU^-fi^'J 7 Kt'y l-VftL* 
ljii8.addr, ^n'J 7 Kt'7 h V'&tfb2Jaj<_adt1r, l)l_u 
nLdaU. b2.out.daU. Iru_i 11*^1^1* Jj^fi 4 
(Xf*y7*S9 02) 

[0064 ] M.Li«.ratt8 0 1 t b2J-i:<_nim8 0 2 t t r ; 
! li * 8 ft£ bl _Lag_addr t b2.taji.addr *H -f i Ibl _<:om 
Pc\rater8 0 4 , b2_comparater8 0 5 1'7 l c ^-Xlnddr 
(31:12) tHMZH. t^h-vhW 
//bl.hit.iiiss.L. b2.hi t.niss.Lfl fj-fc: J: O^r-r -v jl 
a>'hD-77 0 6^\tt^>$ii x fljg?ii4 (Af-/7 
S90 3) . 

[0065] ri-et-yhTfttltf, »J-K*»5-f h*» 

(.XT7 7-S9(M ) » t-yh'f3>4fc 
!1. liLl^.addr>b2Ja^addr^H^L^^I7 Y I 7Jm 
4ddr(31:12)t-SC^4tW* J *)^*8'&-CAi, t 7 h 
^U-K^I^c(l-r^Uo(c^4. +4^^. 1,1 

}l s 1-pKtt*{llSilTV^bLout.data tb2.out.data 
5 ^b1 .out .data iJrSi^L. 1 naddr 14 : 3) T Jy< $ it 6^ 
'<4 hcO¥~#S-MCA'^/\aj^*t^ (Xf 77S90 

5) , RftK^O^yirv^XCWl&filriiS: "0" 

(=t>it 7 h)tffi*»i-c. te^y/^ i>2y/L 

X'lZ$&fr& $ iiT l » ^> hl.out.dat.aj: b2_«ut.ilit.i^ 0 % 

l:2_cHjt..daU*aiRL-. I naddr I4 :3l TtfiStl &8> <■< h 
;:')f-^t^MCy^\[ii1jfS (Xr^7\S90 5) 
H#Kl*^yT^^^H»B-f&lni«: " 1 " h (=l>2 

J:3t=5r4. "f^t>, bWf*tv h'C?>0. S^Sii^; 

1&*#7 <f yT7^A'C7S$fL4 

bLdata_ram7 0 2 - a^lwddr[4:B)-C*Six&8'v'f 
h ^r- * O 7 feaBE_L (7 : 0) Ttjt $ f L4 fljft^ < -f h l- 

&lru£ "0" h(=bltyh)C#8ttz.4. afcSDR 
A M t tfti t «JM*%T+4 ( X r - T 4 S 9 

06) . b2^tv hT'ihO. WsRSftfcKa^S < h"C 

. > ^ 7 ^ X t'S $ it4 b2.data.ran 7 
0 2 - b CO imaddr (4 : 3) 'C* $ il § S A-f I- y.) r- ^ ^ :) 
omBE.L (7 : 0] 'C^$ 5 fl"^ ^ ■< h ^ — > <?M §r S & 
tti, Hl»IC*Wf Vf f y^XC»iW«lruSr " 1 " 
h(=b2b>v h)fcSStti4> ifcSDRAMfcRtttK 

[00 67] -A\ bl,h2ktCSXT'ft4»frKt. 
■J-H^v^f h*^$fl4 (^fvrs 10 0 1).. 

^SflfclKiX/^J- HTft->fc*3^H. ^^Imaddr(3 
1:3)r^5it48^W h^r-^SDR AMJ: 
!H,t5ii (XT77"S 100 3). MC^7^Sl{A5ii* 

(.Vr-yrSI 0 04) . |gi*(C*^M y r »/ ^ XC.tf 
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taenia's S D I i A M A* ^ &)t- 9 £ 1 ru t> "i" h 

aiB^Sl)R.AA1*»ftt0T-?*SS. Imt "0" h-N 
SPS«i»7-r-S (.Xf.v7S100 5) , bl.lfifcfc 

*vTS 1 00 2) , 

[ o o r> s ] *f "/TS o o l (cfcvvt /*-7> htggg 

(-^•y^r; ) V-h\ 94 h>t>SDK 

AMfc*tL Ttfltffitah. ( Xf^'/S 9 0 7 - S 9 0 

K 

<KOM 'RAM{y^7i-7> (707) >H OM 
K.AMU> l-U-7 7 0 7<?)8SJ5££H 1 7" 
n ? 1 .1 0 I -7n -v ? i l 0 4 1 J: 9 , S D R AM 
<9r-*fi^. rKUXfivf. A'Uf-^fS-^/A ?r-y 

[00 h 9] 4. 3. 9<i$>M4rr5& 

L ;< * »J r? >' h n— 7 4 0 3 kzX h r- * 
ffiL ■ S^ii^Oiaa^^'f 5>^£, Ell 2-01 
0&lllv»T^ii||t& v 

[00 70] ffil 2{1. cPUA^Wx-^haAUlL 
? f 5 > /£■ ^ 1\ > <- X |^ Rfi 4 , C ASHf^ 
Mi 3 'C'Mi H9^X-r v7\S 9 0 9 fctilt&ffiffllC 

[00 7 1 ] M 1 3 fl, C P U**& O'*-* htS2< 
^■^S^Sf. A-xhRfi4, CASWf^ 
>ii3*C'<$>&, [*|9£>.Xx-/rS9 OStefeltSSSSfc 

[0072] N ] 4 Pi, G'tt-f/<>f Afrt>0)/i~A h 
SAftJ U04M 5 y^Sr*t, G>tttf)A-.x l 
0, S J) RAAl^A'-X 1-^(44, CASl/^fy^i 

[00 73] N 1 511. G'tt-r.K-f X*»fctf>'*- A h 
f S > -^S5<-f , G/tt0)A-j* |*&(i 1 

3 § , ia 9 cr>x r v r s 9 o 8 jets (t £ MJifcffi S 

[0074] Ml 6fcL X*»;7Dyh*-r7>\*Jct 

•v I- L fc*B^)>-y^;i,a*HJL^^-f ;>-/£7r^\ 

^ttSilS r- ?mDataJn(G3:0) £ LTI1 -v > 
:l;A Tft&l»lJntAj-am7 0 2 - a fc&li(lb2_data 
_rai»7 0 2 l)A»^a*U{ 3^hl/bZ.uut JfttA^Ul^J 

y« 3 ESQ W-Xtt -y TS905 fcfc»1"&«!iafc 

[0075] Ldl 7Ji. ^ t'j7U> ■h^t'^afct 



irf. R*HJ»il&r-^iil)alaln(B:0]i:L'Cl4, S 
DRAM A» fttt^lU S fut-f * rdndJaU [63 :0) **Sil:^ 
*Jx&, 1/*:. ^^-r-^iibl/l^injhUt L/C** 
■■'XJ^*y^ift4blJata_rAB7 0 2 :ift&Hib2_ 
ilata^ran? 0 2-btfc*Sa4*L&* SDR.AMW* 
-Xh#f44, CASWrVMiST*!.. dlO^ 
Xf-vTS 1 0 04X1/ S 1 0 0 5iZtitthmmz1®% 

[0076] SI 1 8«, ^y7P>'h:H-y^Ct 

# ^ ii ±il 5 r- ^ niDa lafJut (63 : 0) ti N -v >• ;i. ^< * 
'J 'CS) ibl jJala j-am 7 0 2 - a & & V »lih2.tbta_rnm7 
0 2 - blZ& ^ ii ± h h b t *> (C , SDR A M ^ ^ S 
iL4 <X h , S D HAM 0V \— X h ^(±4 . C A S U -r 
>^(13t'?)l>. |^|9^)Xt->'7S 9 0 btJiMiWl 

[00 77] HI 9ii. ^^!)?n>h*A-/>.i(:t 

S t . &$&£tllT-? inDataDut (63 : 0) ii . ^ -V * 
.r^^t i;Ti>&b1.dala.ram7 0 2 - a t ft^> V Uib2jiata 
,ram7 02 bttl^ , SDR.AM(Cj* LT 
itfltB & t it & , S D R A IV! O / <- ,X I • /] , C A 
S|/^-r>Mi3*C*>a. ilOTOf-/r.Sl 0U2 

[0078] Srfc. CCTIi. MCy<x,t O'r-^tBS 

& uTType[6 :0) !C X^X. 7 ^KJM'C^illf 

vs-xb^t^(f^7t«LT^^//\ ^* 

•v ^.7.^>'t L s f ') t-^V^^Cli^rr -y > -a * 7 

[0 079] MC^ttC, ^^»J A ^-r-^feiM 
SS* Lfc^tt v X ^ £7JMt8 H 1 1 fS*7 5r * i ii" & C 

r-(wJE t"C * ^ y ^ a .+ > /^f a* •>/ a 7 ^SJffll rlf 
.St, it i #5tf L T + -v v -> a ^ > * 7 S- tij 9 # /l 

5 c 1 1 T & & . c: o) r ;Wi . i. (i"K^^) r ia 

.x m o a t t c p u 4 o i £ >7j> ^ttm i ^(iE<ci-4 

[0080] 2. 5 . S/^rA^ttyu v ( S B B ) 
At/1 CVtt, GA'X 

W20tLT^xf--/wtt/y^i; (snnj 402c?.> 

[008 1 ] SBB402(i, T O/tt (AUi>/J^ 
^) ,G^tt {fyy i y^vtt) , p/tt (ra-t v+j* 
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'J^ #, C4J t ?p^W< y^(cJ:0. 2fttt^>fiHK 
[00 82 J 0 I 0KX4 0 5fc#*£"f 

tv\x4y9-7*-z29t)6b. gax 
4 0 4 £J8tt-J^fcAaCi'*x4 y?-7i^200 
r> > . Tn-t 0 1 <:Jg&^£totoOCPlM 

V9— 7 t - :/ x U— Ttf- I- 2 0 0 2 i: . ^ 'J n > 
hn-7-1 o 3fc$BM^&fc^**y-f 
.X v A 7 - ;K- h £ |fi £ I ij ij\ TWAJ U * ft grt 

/^r|i U.U f 7 * 2 0 0 3 . T-?K*£lJttW~fi f 
-7X-f -yf 2 0 04£'fttfc 7Q* 3 7^) 

1-2 0 U5rfrS/Ltl»&, 

[0083] I O '<X>f > .^7.t-X 200 9{CJi„ 

[00841 :'T?-fc-v?:/7tt3 2t # -v h>U(C*tT& 
B H 4 0 2 X'UZ h £ -9"* - M 4 n .15*. ' <X >f 
B B KigJBthKaSr tlMrChh. 

[0 085] 2. 5. 1. SBBaV#AxwflWUW/ 
< 1 OKX4 ;. ?-7x-X>|*|2 Hi, i okx4 y 

? - 7 x -X?.>7'P 7 ? I2"C*) * . 
[0 086] 1 0/vX4 > ?-7x-X2 0 0 9li, 1 

o/\x > mc/ ?^ia^>5R*i*]^y <v i/nnsfis . i o 

J<XldD o E i, s i ii «^rt»iAfflAXT*&a* 
[0 087 3 I OKx4>'i>-.7x-X2 0 0 9rt»£ 
(J;. ?7,?3/ ha-/i:/D-y?20 1 1 . 

> hn-/l;/ii7?20 1 0, f-Ny^7i^ 

20 1 2. DMAC2 0 1 3. T O'vX'^y 7rW57U7 
ytfS&iU* . 1212 1 ±'C\ DMAC2 0 1 3fcL »flgJ:3 
IH*0>— $r>-»/4: l^\X?7*Q7?*:My§*lS. 
f.V^y-^y^):)^, DMAX^yT^-bX^-^ 

> 'm i O'vui/-^/ hn-;i/7n-/?2 0 1 o 

IC, DMA r e g^—5ryiWilO^<XVX^-3yVa 
/n-y 7 2 0 11 fcrtBSfli, l/>\X:?7n -v 7 
"CAilWAU S/X*Ji] <)7\'X-r-:M y?-7x-7, 
2 0 1 2»fcrt«S*l£. 

[00 88) &fc I OXX4 y*-7x-X2 0 0 9li 

* 5- 1 w o * * y ~&cabw&: v . * * 7 

> .xa&JMM > .^-7x-X2r*LTCPl]£/x/UrtWr 



-4\ ^Pi^v^^x^^k^'I»r^T : J v 
[0 089] CPUv-f hS#^^>f \ j\ y ?y<v 7 

X*jK:>a«S&**OTft$ft&. COM bvvy7 
rW75y>-ili. I 0'U'/-t74 0 7fc:J:&** 

[0090] ^vx^^y-Kr^;!"/^ 

1 . 1 0*<AW$it:K£ U - H/;^< -v 7 r t:: t y h 
-it**. 

2 . CPU*» >< t U ^) 7 >f h ^ffjbftfc** • 

3 . G y < X ft> 6 ;( % U ^ 7 h m ihtittfte . 

4 . I oy<x*^.>^^i;^<7)5^ h* J ffWit**> 

[009 1 ] it TO>N*X>fy^-7x-X2 0 0 9il 
ti 1 O'tt 4 0 5 ±^0#rV v-f X i: * * ft1<50DMA3 > 
ho- v 2 0 1 sy/rtjStSrfl&o vXfiv^X7^J v> 
1 0 2 tDMAn /hD—7j f^ljSc^^ I >: (C X v ) , »; 

•/vm-'v HB*tr^-txe*3&<?gfTaj*. »*w* 

[ 0 0 9 2 ] J OAX>f y^~7 x-X 2 0 0 \H±?U 
-tr y^-4 0 l3&»4>W7^-feXB*fc:WLt . ^7-5 7 

x^^^^^yr^-bxn^t. xt'jn> )>n- 

-74 0 3*^>cO/<X^^i/>^t>WJSL^V\ 

I OA'XtdDn E fi s i n e^^aff] ) O^XT^'j , 
• T 1 ? U X . TW-frSEH 3 2 1' 7 h ' <X .. 

. />-x h h 7 ^if ^ ^ 3 > h o 

■ &*&&ltmt* ^O'y^^50MHz0$(c200Mbyte/Se 
[0093 ] (1 O^XflWftft) aTOUia^ft 

[0094 ] bAddr (31 :2) ( lOBus Address Bus ) : Mast 
or>;Sl«ibo, BState-- inBusT h'UX'^X. 
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[0095] bliata(31 :0) ( iOBus Data Bus ) : DataUr 
ivw>:Iblalto-<Mver, 3State — JUBusr-^X, 
[0096] l>(l)aUdriveriiaiDK)IJatiHl)eJlttq (IOBus Data 
IHilpui Enable Request.) : IX%ladriv«r>;I)efau]tl)ri ver 

+K*£>£; Dat.iilriverriHiiK^^OrVsM^^s >*X±(C 

> |- n-/i n ^ y 9 X 9 b(Datadri vername) DataUe.L 
jWttijSilft, Datadriver«Dffl : Pei ,Sbb,Jpcg,Spu« 
[0097] b(Datadrivernanie)DaUOe.L (IOBus Data 
i Intpul Enable ) : df au I tDri verLogi r:> ; Da ladrt ver 
■■• b(DaladrivxTiio«B)l)ataOeRec|Srtll^ Lfcr'W Tie 
W L , r 7 * n h F 7 >f ; \- a *Jy 9 lz*& 
r- ? H 7 4 7'£ff ^i£b(Daladri vernarae) Datafle. 

[ 0 0 0 8 ] l>Error_L ( IOBus Bus Error) : Slave>;Mas 
tor SState ■■■ 1 0> vX h 7 >*lr^ > a ^X7-t 

[ 0 0 9 9 ] b(Mastcrname)BGnt.L (IOBus Grant) : Ar 
bihr>:Mnster ••• ) vX'/'-t'M'-i' a V\ZX Y ) 3"? 
X 9tf > \A</)i>mBZW>il t £ff&, MasternaineCO 
(H : PcLSIik.lpea.Spu. 

[01 00] blnslKotl)at;i ( IIIUus Instruct. ion/Data II 
ul.pnl Iridiratir ) : Ma.st.Hr>;Slave, 3-State 10 

rt7s?xf&4 y x Yy9> a >7x7fi i o^vxx 
h \? > nf ^ > > ^)^«i.owtc f :H r-r & . 

[0 10 1] b(Mastcrnanc}CntLUeReq (lUBus Master C 
ontrol Output Enable Request) : Master>;DefaultDri v 
cilogic •■• lO^'XV.K^/A bStortj,.bTx_L,bWr.. 
L . vins LNolDal a fc bAddr (3 1:2)5: 3 Xf- 1- > U±fc F 
-W7'Lf:t^C 4 IOBus Output Control Loglc(Cft 
L"Cr^— Jfllliis llutput. Gont.roJ Logic (3# 
V X 9 o cr> . hMCntJ OoReq^-^ F 7 4 7' £ Itf ^ 
X ? ( ;1 *f t . b ! Mh stername) Cnl I fle.Lfg-^ £ }g t . 
[0 1 0 2 3 biMnstcrnaraeJCntlOeJ, (IOBus Master Co 
ntrol Output Enable) : Defau I tDrivertogiO; Master 
••• bfMastcrn^ChtlOeReqfcfftA ltz^X<?\zM U 
f7 /t 1* F : M /N-n^'-y h' ^SriT-T *&b 
(HasteniaBe)rnLlUeJ-iS^ *tf>VX* (C*f LTSt* 
[ 0 1 0 3] blidyj- (lUUus HewJy) : S J ave>; Master. 3 
State 1 OA^U-^li, Jgrr^ i O/Uf- 

^ I - 9 > i- a ytffttfJft 9W9*T4 

( >./ { 7. v x ? n k c c^fri^lc .t 9 , Wftw h "7 y*r 9 > 

[01 0 4 ] b(Mastcrname)BKecLL (IOBus Bus Reques 
J) : Master>; Arbiter •■• I CVvXTX^A I OA' 



[0105] bRetry.L ( lUBus Bus Retry ) ; iJlave>:Mas 
I er 3Stat.e • • • 1 QJ^XXV — 7"*^V 7. 9 iZ H L , y \ 

7, b ^ > V9 y a ^)fi*ft2:^;J<^* . 

[0106] b(Slavenante)RdyfleRe<i ( I OB us Slave Read 
v Ihitpui Enable Ri^|iie.sL) : Slave>;l)^fanl li)ri verl/^i 
1 0^X7x1^-77/. bndy.L 1 bWBursl.RBt|J..liRu 
rstAckJ.* 3 XT- h /<X±(C l> *>"f "/tfe 
IOBus Output Control LoslcfcWL .TTtT- , 10 
Bus DefaultDriverLogicJi*y^^A»fcW. b{Slavenaa 
e) HdyOeReqfcS-^S K 7 >f 7 "Srlr tX U - 7 tC*t L N b 
(Slavcnanie) RdyUe.LI = % 5fe S1" • 

[0107] b(Slavename)Rdytle.L ( IOBus Slave Ready 

Output Enable) : DcfaultDrlvcrLo^ic>; Slave b 
(Slavenf«B)RdyOr!ttnqtai^ Lt: VX ? t J* L . r 7 ^* 
^ h H 7 -f ^ n y 9 # F 7 W 7 Srff-f^'&b (SI a ve.n 
.iwe) Rdyl le.Lfifr 5r * CO VX ^ tcM L 1 3S"i * 

[0108] bSnoopWait (IOBus Snoop Wait) : SBB>:Ne 
xtMastcr 1 OAx-f ^-7i-X*i 1 OV<XC 

yf 9 y b y^frX^^K 

[0109] bStart_L (IOBus Transaction START ) : M 
asler >;Slave 3State ■•■ I ()y<X^X^//I O^X 

Kxxi.-7Xi. z^ii-^^ntiztizxo, to 

'n'X h 7 y^9 y 3 V SrftJi - 1 , 

[01 10] bTx_L (IOBus Transaction Indicator Inp 
ul) : Master>;Slavc 3State 1 0rtAVX91fi 1 O 
'S*XX^-7fc#U IOA'7h7>f7v>:i 

[0111] bWBurstGnt_L (IOBus Burst Write Gran 
I) : Master>;S]ave, 3State - I O'S'XVX 

I OA'xy\'-x|-7^ h^'j^xxh^WL. A-xh 

[0112] bWBurslReq.L (IOBus Burst Write Reques 
I.) : Slave >; Master. 3Stete ••• T O f^XXl -77/» T 

[01 1 3 ] bWr_L (IOBus Write Transaction Ind1c.it. 
er) : HasLer>; Slave. 3State -10/\':ra?/A 1 
OA'XXl^-7(C^L . h 7 > ;h A 

[0114] bByteEn(3:0) ( IOBus Byte Enables) : Da 
I aDr i ver> ; DabtRecei ver , 3State- ■ • T O ' vX Jt.JCt — 

hData(31 :0]±<7;y\M h U - >7/^$rC ■RiWSrw'rfc 
^>KHi«h(3 H 7 -< 7i"S . >' fcbDataf J 
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[01 1 5 ) 



Byte Enable 


Corresponding bData [91 : 01 


bBy:eEn3 


[31 : 24] 


bByte En2 


[23 : 16] 


bByte Enl 


[15 : 8] 


bByte En 0 


[7 : 0] 



[01 16] bRurst.L (fflBus Extended Burst Reques 
t ) : Master>; Slave. SSate I 0.' \Z~?Z?irtt3& 

[01 17] bliurstAck.L f lUBus Extended Burst Ackn 
nwlnrigp) : Slr,vi*>;Masti;. 3SUto— I 0;\XXU— 7 

M ^(il:K<ly.LtR- 



[01 IS] bBurstShortflotLons_L (I (Bus Burst l.en* 
th) : Mas ter>; Slave. BState -I OA"X7.7^iffi 

h * < $ y ^fibTx.L Rh-CA *) . fS^ffl fc ' 

[0119] 
[H5] 



bBurst Short Not Long L 


Burst Lengch 


H 


4 beats 


L 


8 beats 



[0 1 2 0] 1 0/\XiEmt±j&^M^X'hi. DoE 

lisashiaKT'D^^R^i otucsriw. in 

uui JhSt/Ut t'<Ts07'n -v 7 fcHL EE 

< ( i > \ X 4 y # - 7 x - X > 0 2 2 fc G J \'X <i y 9 - 7 
x - X 2 0 0 ( > ?>7n -y ? 0 £ 5cf „ I ^HHRiTt 

a»rcft&, 

[ 0 I 2 1 ] { a rtxmW) G AxkL MFPffl 1 ^-vT 
n > 1- P-7D oEngine rttf(c*5U"C, S-Hfftr 

* ilfc ' n'XT-A & „ 6 4 L* «v | • ? a'x £ t , 4G 
byle(l2Kbyte boundary) <7>T |< I, •.^SPBSSr^tr- M* 
6, 1 Gt-MKBbyteOlt'-y h x 16) *\uv?)\ 
- x h > L . a«LT 4 n>>/rt- x 

( g ) «9*)S*icffli** ee^t * -f 

In (Input siynul) /Ul-y'i y Mliff 

Uul ( UutiHit .signal ) ■•■ h/M<0iti 
Influl (Bi-Di rational Tri-StaLe signal ) ••• 

*M>I2WP . M^tti-^ V l> *' K v -f 7Y & . 



h ... Z tOX- i/'x > h t ^- y H- '>! ^ x.x h i ft ? =j: 
iv4^ w MOT- ^x >- h *<RB#^ A ? 
XX }> $r ffi LT V^*S^±r 7 * /U h Kv^f /<M ^ •£ F 

, Mt^ 1 ^ o v 7 ^B|A.-f (c K ^ ^ 7' L 

a tct^ k m^eyr+r- h\t h 9 -f wrc 1 

^ U 'J - x a h Lfc*w ?n 7 ; -CTf 5 , 
[ 0 1 2 2 1 413. 4Ha#*tf>»*> M " (i^^)fi^* f 

/ < xx- >? x y h t (i , a'x (cftR $ n & J VX V X ? 

. ' <x x v - :/«t;f) a . 

[ 0 1 23 3 ( v-X^rAfl-f ) 

.tflk (C-Bus Cloi;k ) - G A'X.hO^TO h 9 > 
-fxH^LTA^t^i, 

[01 24] gRst.L (G-Bus Reset) ••■ Ga<.X_L<7) 

r^corAM X2r »J «•/ e <, ^t^rttf^^x 

«• 

[0 125] (THUXJsilXr-^JS*) 
5sAddr(31:7], InOut, (li- Bus Address) : MasUT>;Slav 
**. ••• GA'7.J 1 c7)v : --^9g3I{i^ / <.T128byle ( 1 6 t" 

-b) *ttTtr*rflifcft. gAiMrf31]-sMrtrf7]«2 
5 tf*v ht'4Gbytec7)r KUXffiBJS:^- 
driveigTs^Liimo^tC^X^-^ F?4 7' 
assert: 7" Ltz&n? O *v ^ 
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nesatc:gAack.L/)Tir- h fcflBgLfc? Qv7. 
[01 2 6 ] s(NaslaiaDL*)A(ldrUcllGq (G-Bus Address 0 
nihil friable Inquest) : Mastftr>;l)efaulU)rivttrLo«ii: 

•f ; Vn ^ -y ? 'x^flifltt+h > ? #7 H V X > S'X 
$ Y y 4 /tSfcft^JB^ 

[01 27] »{(Ma.si«rriarae)AildrneJ. (G-Bus Address fl 
utPut. Enablet) : Defaulter ivel,o$ic>; Master ••• g(M 
astername)AddilMeq&ilJ;Jj L £>\X^X^(C#J U r 
71 H h l ; 7-f /^Dy-r^/T YlsXXXCQYyA 7% 

[0 I 28] gtala(M:0), InUul. ( G-Bus Data) :D 
;it-iI)i-iver>;l)nlaRw.River 04b"' «y f-r— ?^Xt. 

v ^ )• fefriYX 7 # H v A 7 . >J - K *ft±X U - 7#* Y 
v f 7, 

[ 0 l 2 0 ] | y A b J dri vh:kTsJ, £ |5]B$HVX^# 
K 7 4 7 , £7? L . gSl vEfoy_L#7^ h S lit V B# 
H f b K 5-f 7\ 

.assert : |< 7 A 7 I fccfctf) 7 n -v 7 , 

unsaid flf. ££ligT^Sl.p_U: J; 4(6iSfflLK 

;Jcfr«igL)tftJ6rtt, stack J.fi97?- hSrlBBU:? 
[0130] L 'J — K J dri ve : sAackJ-i: HtffcX t— 
assert. :XU — rfflesdyCtyiUX K!M 7*1 fctfOT ? u 

change :gAack_L;07-»f- |^ fcflilgLfc? D 7 7 , *<0f£ 
7 n 7 7 . !/ - K«#ftli7?- b Lfc^o 7 7#> 

negate H^L 

r e I mse : * y- h 1 7 n v ? ft , J fc lig'IYStpJ . fc f fc 
* ti&ff ikTOi* fcM2 U: 7 a •/ 7 , 

[01311 «(Datal)i-iv(*rnanKi)[)atalMfiq (Bus Data 
flu \\\\ V Rnabl e Request ) : DalaDr i ver> ; Def au 1 tDr i ver 

Logic ■■• r-7 M7«f 'W-^'US K7 1 7*t 

[01 32] siDataDrivemane)DaUOe.L (G-Bus Data 
Output Enable!) : DefaultDri vorkosic>;DntaDriver 
■ • ■ g ( Da LaDr i vernamc) Da taUeReq ^tt}7j L fcr— * K 7 
-f L , ¥y y 1- 7 >f .'\D s /7 7iPf—9>^X 

[0133] i -f > x- *M«HB 90 

.i on Sari.) .* Mastw^jSlav 
e ■ • • 7.X ^ - K ,t y ) 1?0 y 7 ^IHLcwtC 7^- h $ 

it, Kj»?)|JIMft (TKUX7x-X) SAfe^-r. ?X 
^ -tijffsLL i; rtlC . gAddr, dUNotUr , sBstCnt £ FyA 



-? a h i vwmz itztm?- 9»^^jla b 
'fits 1 1 zimi%vmi%t>%\, k x u-yimp 

drive:^rit.L<7)7^- h $r5S!2 Itifn -v 7 'C H 5 ^ 

assert ; K ~/A7L iz}%<?)7 o *v 7 , 
negate: .1 ^ n »y ^ hftc^y- J, ^ix^ , 
[0134] g(Masternanie)Tsi:ieReq ((i-Uus Tr ansae ti o 
ii Start UutPut Enable Request ) : Master>;DefaultDri 

[0135] g(Mast J ernarae)TsfJe„L (G-Bus Transaction 
Start OutPut Enablftt) : DefaultDri verLogic>; Master 
g(Masternane)TsUeReqS'tB^ Lfc> vXV.X^tCtf 
l > r7^)lb Y>?A rt7xz*/7 * ; gTs_Lt7) I < y A 7 

[0136] gAack.L, Inllut, (G-Bus Address Acknow 
ledge) : Slave>;MasLer — AU—ZflZ&'OiVn* 
9 0mMiiZY947$til. tmt&XV-;W. Ii; 

h ^t#^ s x w - 7(i 77> ^ s * 5 iut KiS r - ^ 

&*XT-?mtfX'$ % < m-sit . gBst 

•I fc A*TS 4. fcJtf L > 1 6 f- N^+T^-v >-t7U 

t\nvKiTYUX¥z2^- Kt'-y ht^ x «Ts.L^)7 s t- b 5r 
m&L£7 a v7VY? A 7imte%tLt»+ tztil . gS 

i vfeyj.//7^- h $ ^ a n$t± * y - ^> *tll & X 

tt->XY?A7Ztii>< tfz. T-7'txmmwK 
V). itzY?A rS*LT^ft*^fe«*lt. gTr.St.p_IX 

Jt 4 RiSff jhK***B Lfe^n y ? "C I ' 7 ^ 71334^ $ 

as. 

assert: X 7//ReadyT*ntf P 7 / L 3tcJC«0 ^ n 
■/ 9X\ ReadyT^^mJfReady(C^&St1$oT7-»f- 

iitt^te: K^-f 7'filCKTrStp_L//7^- r-Stlfe«i'& 
fi> «T rStp.k Srillg Ltz7u»/7 X'TV- hi til, & 

[0137] g(Slavename)AackUeReq (G-Bus Address A 
•.•knowledge OutPut Enable Request) : Slave>;DefauI tD 



i 

i 
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riverLosic •■• .7.1 — J. £ V 7 -4 V~f htz 

I 0 1 3 8 J ;:\Slav«naim),W:klki.L (G-Bus Address A>: 
knowledge IhilPut Knahlt-t) : IfcfaullDri verLogic>;SI a 
v« ••• j4(SliivHiame)Afu;kO«Re«i5:tlJ^ Ltz^U— 7*tC 

I . f7t*l h K -5 < ' < o v y 7 /faAaek.LcO 

[ 0 l 3 9] sSlvBsy.L, InOut, (G-Bus Slave Bus 
y) : S I ave> blaster — 7xU- 77)* K 54 7*U r— 

? / U T'r- * ^ ea+f* * - 1 5: h *>hi\ 
drive : T 1- 1 Xf3- H t v tfsJ.^T*)'- h & 
Biig L at 7 n 7 'C K 7 4 7'(SJft, fctf L , gSl vBsy.L 

. issi tr I . : X V- /#Re;idyT iMctf K 7 4 7 L £ <3W) ? a 
K 

nftsate : CiftR 7D$iC * f - h - 

release: h CO .1 ? n >y n*. £*:UsTrStp_L£ J: 

[0140] s(Slavename)SlvBsyOeReq < G-Bus Slave B 
usy IhilPnI. Enable Request.) : SI ave>; Defaul tDriverLo 

S(Slaveiiamtt)SlvBsytJe_L (G-Bus Slave Busy IhitPut. lin 
ahln) : Defaul tl)ri vhrLu«ic>;SI av« ••• tf(SJ avename) 
S I vfeyfeRen Lfc * l' - T'fcJ* U r 7 * h K 
7 f ' nV7 > v y #?«S1 vE!s>-JLW H 7 4 7 't ft^I-f h 'C t 

gBstCnt [l : 0] 

~ oi lse-hxi 

10 16 tf- h x 2 

11 16fc:-hx3 
00 7 16fc"- hx4 



[0146] is(MasljenisuiK}Kst.QiUleKeq (G-Bus Burst, 
t :ounl t j .r Uut.Pu I Kt vihl e Bluest ) : Hast.er> ; Def an I tl)r i 
i'ktIj^m: ••• ^//jtfsUMS: H 7 -f 

I 0 .1 4 7 ] i;(MasternaiDfj)Bst.CntOe_L (G-Bus Burst C 
oiaiter (JutPut Enablct > : Defaul tDriverLosic>; Master 
• • • s (Wisternniie) BstCntOeReq fc 9i:/j I fc> \'X7X? 
C *f L , t 7 * /I. 1^ K7-0\D >■ «v ^ //sBs LCntdO K 7 

[ 0 1 i 8 ] .VLislSlj^L, InUuL, (G-Bus Burst SU> 
p) :SI;ive>;HTsler - X X 9 Kv>f 7*? 

h nicr^ h-T4* x h y rurir^fttJi K7 7 r 

drive : 1 4 t-M=|, 



[0141] gRdNotWr, InOut, (G^Jus Read(lligh)/Wr 
ite(Uw) ) : fetiir>;SlavK ••• V.X ^-(C,t »J H 74 

.issert. : K7^ 7 r L -fc ^dvy', 
nesate : sAack_L<7)7"^— b L^C ^ »y ? . 
[0142] K(Masternarae)RdNotWrf)eReq (G-Bus Read/ 
Write OutPut Enable Reques) : Master>; Defaul tDriver 
Losic ■» ^'XVX^A%RdNoLWr^K7 -f "/^'ifcA 

[0143] g(MiLste.i-naroe)RdNntWr(le.L (G-Bus liead/W 

rite (JutPut Enablel) : Defaul tDriverLogi c>; Master 
■» s(K'istj^rnane)KilNotUVI.hiReq$-JlJjj U^UVT. ? 

( :M L . t 7 * h K 7 -f v •/ >y 9 A^RdNol.Wr^ K 7 

[0144] gBstCntlliO], InOut, (G-Biis Burst Cbu 
uter) : Master>;Slave V**— fcj; ij 7*3 

atttLTffd^-xMEjJloft ( 1-4 ) ZfoCyb 

derive : gTs.Lh fflftlZVAf-tf H 5> 4 /, 
.issort : K 7 -f yU:iW)?D "/ ^ . 

[01451 
[*6] 



B4bilXl6xl»128byte 
64bit X 16x2 = 256byte 
64bit x 16 x 3 - 384byte 
64bitx 16x4 = 512byte 



.issert : 1 5 1'— h S . 
incite : T^f — b 

;(Slav«nanie)BstStpOeRtiq (G-Bus Burst Stop OutPut F. 
nable Request) : Slave>; DefaultDrivorl.ogk — 7. 
U-77/ftBstStp.L±2: V'VJ7*&tzM)WWt^.: 
[0149] s(Slavenaffle)BstJJtpUe_L (G-Bus Burst St 
op OutPut Enab I et ) : Def au I tD r i ver 1 o.^i i*:> :Sl a vo • • • 

S (S 1 a venane) Bs tStpOeReq £ Stt L fc X - Vt: *f 
L x r y * ^ b H 7 4 > <o <v ^ A<sBsUJ t+>.U) 1 • 7 4 

[0 150] (T-tTM/-^ 9 yfI^) 
;:(Mastenianie)Req_L, Out, (G-Bus Request) : Master 
> ; Arbi \.r.r • • ■ V X 9 - iZ X *) K 'J 4 7' 5 i'L , T - 1* ? 

m^Req-L^r^rO. 

assert : f-^fiSi^VX^-m- h 
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negate : #nt w L&£ltftU:*y-- h 
g(HasLcrnane)GnLL, In, (G-Bus GNT) ; Arbiter>;M»s 

I t »; w n *«t * 4-t t ... U xrt 

r^Bl;./ < xfcSr-S-i. * * R 1 7*v -f * »J f - < -or? x ? 
assert. : ffi^)-/.^^-t3!CntJ.l:4i , CV^i-V^, £/£ 

Haw? u - :/-cfBi^)"77^t;4i'Cv^35CntaS: *^ 

- M" 5 0* (C . T- f h L- - i- a >'ti "CStf ft*: v 

negate : gAack J-fiOT-y— h Srillg Lfc ? n »/ ? 
gTr.SI.p_L, In, (tr-Bns Tnmsuact, ion Slop) : Arbiter 
>;Maslei\Slave -T-t'ffcJ: 0 Kv-f 7* ft, gGnt. 

i . ,t -fx-i: r p u x 7 x - ft fc N 5 >^ 

^> n > Srrtiih-f*. fcrtf, -t?t«AackJ.(Cj: Of- 
* 7 x - X r mil lXl£'>Khy V*f ?y3y|COU 

rift. <Iv7)fg^{ijjAack.L(Cj:0^ 

lis £ t * r-*; - h IT v »-C & h StiWrJ] Sft 

a, 

assort. : tXV.r H UX7 x-XfcBJtt Lft h 7 J/?? 

rmgalr : gAackJ-4>T*J-— hfcBBUfc^Dv ? 
(c;yU94 \^A9iV) 0.^7^ A Y' J fA9MX<% 
?>J: j (it* 

©r-b^*OT. tfntJ.r-9--h. «R«LL*y-h. 
<»sGnlJL*:*M"C , VX^U^Ts.L.gAddr.sRdNotWr.glte 
tCnt, £ Ki7-^ 7\ 

ftli\ N«*Kgl)a La t h # 7 7'1~& , £1 vBsy_LA< K v A 
7*hX^i\K % gSlvf!syji/7 »;-fc$r&tf>£fr-oT 

©XL'- riis'l's J^T*- h $ ftT t > & H$lC 7 K VX 

t SrffiSW o . - c?)BfeSI vBsy.W^)XU- rt: J: 0 

rflvBwJ-^tt^^U-rfcJt OT-t-T^ftT 

*y-hSft44t*»-3T VSrttto*, tflvltey. 
L.gAacLL, («Uata)60 K 7 -f TTJIttfttt, XU-77/t"- 
*«aS(0»»/-C6 ft(f , *iiWi^HS-9*r*- h 

®.^'i«:k„l.*0'^- h &ftfc*jSTT K UX7 x-X« 
» 7 L , V X ^ li sAdd r , sRdNotWr . dst Cnt ^ * h t 



[0151] XU-7^5^^+t'VX^^> > ^;}<$ 
4 Lft f - ^ K^fiS:te3lT§ ^ < toft^i. IxSLSLp 

[0152] VX^tU^XL— ni, .qBstStp.L//»r 

y- h $ ftft if , W) '/ a "v ^ -cr - ^ S £ ft f $ 

[0 153] <^rt7yjL>(yA'ijf-> a >a-'v h 
(C I U) Ht'yya^A'Uf-yg/^'V h 
(tiTCIU) 2()05(i s IOA'xH^tU^)7'f 

h h 7 y -'f ^ 3 y^fiL c ftiMB-r o fc^U , 

/^^ W^Jf-yg >«Y>^-7x-XSrfflv», (.'.!■' 
[0 154] CPU>x/Hi, »^3«B*ofl^«r«BB 

• SnoopADDR(31 :5) (Cache Invalidation Address) 

• DCINV (i)cache Invalidation St. 
robe) 

• 1CINV (I cache ( A > X b y?is 3 > 7^.1. ) Niv- 
al idat ion Strobe) 

/n'x*»^ ^ U ^7 l-(i 3 9 n 7 ^ t'£*7 1 6 1 >: 

0 0 5(i. CPUi/x;L4 0 1 fr^&llZil&StavJM^ 
* fflV JSSWfc»7^^ H > x -f ^ Sff -"5 1 fc U L-aflr 

ill, t?*^MCfiS^. I O^.X±t{ibSnoopWa 

1 t&StopJ,fc 1 9lVtiVt K 7 -f , 

[ 0 1 5 5 ] ^f*J, atl-fiO'-f ^7 fc l J ^ :J >-C 

ti , 1 ( >; sx w yjy imz- -> . S A^fc 
■v^lcachet^ y^< i ;r->'3> LT^^>. OS 

?isn> t LXffiytL&mmn&Z> J r*-90)n-T4 

[0156] <^^»;V'y7 y >te|2 BRtXI^a -1 (C-X* 

■v 7\ ft« ^< ^- U V y "A <X ?)T K U X QJBX'<7)* 
t'j7 7'7, 1 0^<X^THUX?5rn1t'^.><^ , .i V«y7" 

■CAS. 024(i. ^-^X^^5:^t tt ia2 3tfc 

[ 0 1 5 7 ] 7*n-fe .y +;-r?r^^ ^ »J ^r/i (ilttOOOfc 
'^-x(c LTV^i. 7-D-fe y TWtoMT V V X2EIS] 
tt3 2tyb7)a »/i/>? r (cJ:»)4CAM h?>^. fg 
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JBSiaiiMtte: 3 2 hr la ■* ^y^S-fr*:-) « a. 

u t. v v tr > /l± A -M^-Kk^-- ^ - K m 
& £ , Hti M M U Srfitffl L =5: v ^^^^ * >J ■? -y 7tJ) 

[ U 1 5 S ] i KffiST K k^y^I a 

fe > h*>7 K W X(i0x00000000^^ft&i 0 , ^ 

jx— ^-t- Rc&l vCnsbSr-t -y f LfcT H 
■HliT l'UXxv-Wh«^5l§je^tv TLBfikuseg 
<-^7yi K~ jl-V-*:- K k -t- KT 

|n|tt(,: v y £ > '/t*> v i fc . -y > a- '/JlX'Jb h , 

[0 15 9] i^-^K-h'lSfirHP^yy/) » 
- */l -t- Kr>flEB7 K U X2Efflteii4 1* U X-fe 

■ kuscs F V X ^0x00000000**^ 2 G A < I- 0 
K-iS > t Lfc** -v v > /k V ■* t'> '*Wt6. 

m o r ? -fe 9 v TIT V p 

♦ fliaSir H l- X ^0x80000000*^ 5 1 2 M A>f 
V, ItrfHUt ')^fk^5 1 2W<4 hWJ MC 
V-/7*it&. #!St±^-\--y>.x2ixa/A 7KUX3E 

■ ksr:s1 '? H X^)OxA0000000*>^ 5 1 2 M> W 
k ft«>**U#*totf>5 1 2M/<4 YWAV? Y\Z 

GttTLBttffijbixtn^ ks^lttSftOSlCj^T, 1/0 
Uv'X*. f*X7>^*7r^fc»fc:tt 

• k*-«v (K3g;r l-v u x^oxrooooooo**^ 1 G >U h . k 
2 £ x ? •/ ? n > r ; V x h x 'y^tciS U v 7 77/ 

[01 ho] ifssr ia.x^^i;vy7 fc (II23 

(a) . E324 (a) ) ) ISS?M ; UX^Ki 4 GvnM 

*fHFCh&> kiecsfcJjSYSTEH «MUKY(WB)//ff^ 

ft, 

[0101] fc«m^±fl«RAM (16MB)*^ffi-r^. 

iz i v r a h L . W^K ^ ^ x 7 K u x i oxso 
oooooot:^;iz-J ^ .. c^r k i xiair ku-xsrio 

0x00000000 ICT v 

[01 t"> 2 3 ks.^1 (cti R O M . T / O , U i/X # AT? 



itL. y-NROMOGHB). S B B|*J$U ^'X* k MC 
I^PxX ^ (16MB), IUBusIA) 1 (l&MB:GA<X7-tr? 

auxx*£k*#>r»j ST-^r^r 1 okxus/x*).iii 

Rils1/02(16MB).1QBusMEM(16MB).GI)u.s MRM(32MR),F5NTT R 
MM(240MIO . HINT KilM or RAM(16MB)*^lixi. 
[0 163] ksej?2(C»±PCI I/0(S12MB> .PCI hEMCl^MB) 

1 O 1 f> 4 ] ksesO.ksefiUi k'*> ^bHST K b Xffilffl 
9>&Wf>\WU hC7vt:>'^^il*fe», ksegO.ks 
csl k kuses^Ofik^SlZH/NV K U 

[0 1 05) KUX.X^'JV yT (02 3 

(b) f H24 (b) ) ) wiTKkxaaitfaBTK 

/tty, i/o^r ^ -b x "Tfigrft i . 

[016b] m 1/II.IM;| MEM,SYbTKM MtM«!Y{C'H»t 

[01 67] Icsegl f kscg2U k"*> ^ ^^«IT K X^JS] 

KegJlOxOOOOOOOO^io^^fat^tt L"C I v 
[0 168] (GW^'J7 7 7 (02 3 ( r ) . H 

2 4 ( c ) ) ) GAX7 F l^xaSBSJi4 G.'U hfo 0 s 
SYSTEM MEMI«Y,(iI(us MEM.FnNT^^T 9*zZnfti£Ct> 

ft t 

[0 169] (1 WvX^t»J^-/7 (02 3(d). 
1^124 (rl) ) ) IO'U7l ; 'l/^li4G/v'f hj> 
■K PCI I/0.PCI MEM, SYSTEM MEMORY. I OFius 1/02, Iflfius 
MEM, VmtoMfiT? -b X BjirC*> § . 

[ 0 170] iubus 1/uniry ^ 7- >f 7'^u VMvytz 
*k oxicoooooo*^ ^ox20ooooooi Tf)*8gvitmfrt, r 
tit? h&Mit>hrc&*). mfri\T'/ t:A'Cb>s 

[0171] <TKUXX>f y^->7KUXX'f 7^2 

003li, PA'X.OAX, r o/<x.mc^xibi^t- 
^IgaSSrff^^fcafttc, vx^-k^&'NX/^^ 
/k^S^X^. S B B4 0 2£fc*Ltr XlW 
£ja*&3fc«i0)'C** o S B B 4 0 2 eg^r-j-)*^ 

(Z^WC. VX^-kfrOft&^Xtt. P'vX.G/n - X, 

i oa'x-c*)^ , xu-7'k=5:*';m.^x(5 1 O'U. 

VlC^'Xt'J)*. MC A w Xt^LrHP^'X,G/<X t T 

v vx^^ A« vx ?-k>ioT7F UXfS"-r3£ S , 

[ 0 1 7 2 1 ifc, p^'x- 1 OM'xra^ssiSk . g^> 

[0 173] TFPXX^f -yf 2 00 3^):/ 

u-y^0$:^t\ X-f 7fy-^>'t2 0U3H(: t l: 
•) . X >y + 2 O O 3 h * W 0 if it X W 7$: 1 O 
X k MC ^ <X k T«J 9 »i . X < y ^ 2 O 0 -J c £- UJ »') 
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[ U 1 7 1 ] • -r-^X-f fx<i >y*HiPA 

x , G / vx , I O K , m C ' vxfi^) -f- ? £ fi*ir 3 

£ 7 -f b l#t 4 -7 X ? i;> XI— 7 s »j - KB*li* b 

Master Slave W/K DataORtti 



- 77j> fa V.X * -'\r- * aKS fa *i * , 
[ 0 1 7 5 ] R2 6 IZr-fAJ v * 2 0 0 -1 <7>7n v 

3»tfB-l. B-2$r*7^)^-)Ct)J^#/.^It 

*C\ Pvsx, G/U, T O^xowfix^vx^h 

[ 0 1 7 6 ] 
[»7] 

A - 1 A - 2 A - 3 B - I B~2 



PBus 


lOBus 


Write 


P-IO 




b 












Head 












b 




MCBus 


Write 


P-MC 


b 






a 








Read 


MC-P 










a 


Gbus 


MCBus 


Write 


G-MC 






a 


b 








Road 


MC-C 


a 










IQBus 


MCBus 


Write 


10-*MC 






b 


b 








Read 


MC-IO 




a 









[0 177] :r-t>u- > :i >'>SBB4 0 

t h tz&ti o . s e B*t*^oaT^ 3 mmwm 

1 . CPU 

2. Ci/vXAXVX? 

3. T O'SXyvXV.X? 

tO 1 78] ? i y?'4T'/yt*>m2 7'-m3 
2 [Z9 4 'I > /| ; a*7i>1\ W 2 7I4G A'x/M*0*&ii 
A 5>^/tB L i 9)M9 4 I y/m, 02 BtiGA'x 
X^-XK^jK^^Xj^M £y/EK 02 9-03 
2 (i , ( ;y n w i f> fy > +r 7 > a > -f£jJrt >f X ;l X) * 4 5 

[0 179] 2. 6. PCTKXf>^-7x-X 

[0 I 8 0] > *-7 x-X4 1 D o 

b: 1 j g i n c|W/lffllU> vX'C&2> lQA'Xfc, f-;7 
9hrH 1 IV < X T # A I K ] ) X>|31£ -f > ;-Vx- & 
•/n v X T % 4 „ A A f > jRgfte J: •? , U -fe -y h B# fcPC 

[0 1 8 1] 1 OvvX-f >^-7x-.XX)7X^DMA^/ 
-X 3 3 0 2 2r-fr L tPCT ' vXV.X^**^ DoEngi 



n e rt^X)»; y-^t3T^Hr^R**«*-5fcJ*f>*C, 1 

oAxvx^t Lx.ix^r^'bxs^^ i o^n'xi^pc: 

/O vif+b. 

[0182] SEt. i^VX^DMAayho— 93 3 0 
1 (d, PCI A'Xitv v t^Sili^ * 'J A* ft ) ) o I'- 
ll ^ i n «Memf)ry^X)l)MAiE3Ji^tro*A^*r^ ^) 
(S, yutfyVlfiWk Lt: T OAXDMAts G/S'.XDMAi^) 

b.X{bPciAddr(3t:0))i; % PClv.X^-n> hn-7 3 
SO lcOJDfl-^(bPcilD)*, 1 OyvXfcT-t'M^-S/- 

[0183] v.x^l^ny hn-7 3 3 0 1 {V vXX" 

KhPciBBnLJ-)*'5»tEtl, AxSfltfflLT-^C 
jiSiMRTLfeftia-C. llHS#(bh:ill)) 07^->-2:K 

[ 0 1 8 4 1 3cfe\ P C T v <x»± . 33MHz, 32 1" >y h . PCI 

[0 185] 2. 7. GA*xr-t7 
L334te. G/U7-tV (GBA) 4 0 6^7'n^ ; X 

[0 1 86 ] Gy<X^T~t'hU-V3>(i, +.*T- 

t n/ - ^ a v-frRz-h ^ v #y « xx x t*r l t #m 

./; ij XX.X h fs £ (g(uastername) Keq.L) t / 9 > f* (3^ 
(^(niasl.(.TTiiuuo)lintJ.) r^fO, El 3 411. iiiisterna«c4i 
Ml— H4t>jr^T^S. 0 6(1 O^'.Xh 

XV \'.x X ^ £ 4 o 4 -CiW- h L "C 0 . W h ,t o 

• T-t^rtgEX)U'> ;: X^3 4 0 1 a^RSfctA^T- 
t^Srrn/!>S^-f4tt*sas**, U >X:X§S)t 
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flex 5- ^. h'bb — y a >'t— Hfc . V vfft/,. 
y h-WAx vx ?£7.)fS5tJi*±W\ ffJfc&WCvXfcfg 

m s il -a SJtr- e h y- y 3 y * - k tfh b . fc'w > < 

7(:f§5kffi£4x.&**{iy> ! X*3 4 0 1 bcOlS 
• lT(:riq,.7,7i-X*-|»ISi,>L^//, r-? Vx- 

f> i- v > -o i. a y$-x (• v TthMm b v y-O y 

3 > X 1- •vT* -f 9/1 ?K- b „ 

#-Ct-£> (f&di) . Ta^5A$ftydftfli. yy'x* 

T- T/U3 4 0 I a{-fg$rt3fU>. 

■ ( ; .' \ x v.x 9 y i < >.> n' v x ? A*[5J — .x^e orKl'X 

fev 9 ^Amzmrr&tztxnmt u\ is»Wix 

[0187] s u y.x ? '\<?rs ny ?j> /ii , i 

[0188] ( r-t'b i> -y 3 yv— y>m ga'x 
r- f ?c:>'HS t sfir* r- 1' b y—y 3 y y- y > 3 

40 2a. b(:L 10?)fg5fc7X?>*tf>fl!l«940M# 
ft5fc*7 X ^ WPf 5 O<50'7 X ? (C J: 1 7- 1" b U- v a 
>-:H7$: :') t -I owvxvx :?xx bff -ft 

?' v > b f jt f ?- . •/ ? x>. i-fa^ ^-ihiss 3 4 o 3 

ty?>\~r i XM\v-bHI&3 4 0 4(Z<t-:.n:4O«0# 

ttstv* 7 icffl 9 ft it* i b «t *) . &tt- t' b y- 

o*»o.w *:->*•. *8Btr-kfM — > 3>>—yy+t 
34 0 2 ;i^ffvtvx^f:f|»m(t&c: tf. Sifcr- 
t'b u— y 3 ; K h L T$jffl-<i, ^n^^VIOft 

»{i . y yx : ? 3 4 0 1 ;■. . b WfS^tC L Jt*»'>tff *» 

il^>. imzj;0, (SifeA-x -7X^(1. ffi«7Xf J:0 

[0 189] i5 ^ (C . /UOJR*Wt*«*«ftBHcJll 
i .. 7«fS7fc> — ^ > 3 4 0 2 a izm >) It VX 

tt^.To Ejis^Tuyvw'/^-yy'x^tcJ: »; "T^-r^ 

5f^ •;•* x 7 in ,t o :5 < j< x *• (SEffl $ it & 4KU tH* 6 Z b 
[0190] {-if^r- 1> U -v 3 > K ) 

'Uttlr4i c/i*«Wi» J PT**. ^x*>'7 1; 
u$tJ . -smiJi: '.i ^xx h S: tBL^A'x-?x^*!A-x 



(c 'J ^xx h *{BLfc«**i. J6 Mrttotohtitifcm. 
" ?(c L A { o T JffliXx <x fi*s §• x. t>tl?, ( 5 "V>'Ho t' 

X 9 tm I ^D'/^t'i ?xx N ardi L ^tft^d , M 1 
*M 2-*M 3-M 4 t ^'itiJWT'tAfflf 1 *}*. Ml 
Z>. M40)hy V*f9 y 3 Vomi^zmS-tKX W\ 
XtXftfV ^xx h &HSl/C»£lltett. M .1 — M 2 
M4-M 1 — M2-fcV»-j «t PMaWJ? 
■:''^ffi$r4x-Cv>< . — B0)/<.7^AW>>) ?x.x h 
^tULTV'&^Ji. M4KM l'sv^ y I ; 7 v7l- 

. A"* v t#^- $• ^ o fc v X9^y y h «-4x & . 
[0191] -Sv\'.X«AWJ/^VX^{C?>&i. ffi 
(*0 7xxh$:iiiLT v ^ cr>y \'x v x ^ \'xffi 

[01921 (fl&teT-t**- y-i* a > ) i«t-HT 
M, OiwU77^ (yy'X^3 4 0 1 b|cfi»3 

ftt»tc^xm*<4i ^it^ . ffijfe^xvx^tJl'/h^ vxv 
x ^ wflBWHS»«-^X R C TJfc «. . 

[0193] MW<X-7X^//(J ^X.X h -rtt, L 'Cfo 

' K i fc A 7c A x v x ? mm 1 1: 0 ^ x x >■ $■ ■:. « 

[0 194] #^5feA".7.vx^A»^f(!iW<xvx^<cA 
x«bW» & t . ffit: 'J 9 xx. h $r ai Lt & -f'<t 
xvx^UA'xaiSr-^x^TOr^t . 

(oi 95] ( hyy^'9 y a > • .x b y r • +m ^ 

4) KSfeT-t'by-yay^-MCii^.T, tftStvy^ 
-VX-PtfU ^XX b*-aiL^. 1"C(wfl!!<7)' vXV.X 9 
!><T Y -X'S- ffitt L T V t> . -r- ^ V x -X 

[0190] abb'N'X'?^^^ b 7 > a > tf®: I' 
I fzn. *±?n^A"x-7X.^//!J -9X.7. h 2rfK L'Cv^ 

[0197] ( Kfc> <x-?x 9 <r>V) Wx.) $klk> <x v 

X 90M 9 §X '> s U ^ X ^ 3 4 0 .1 b 

i m x titr J: v » . gjt-' < x •? x ^ $• aw & y y x ^ # 

59^7 r K -> T . ^./t^ <z-?X9 m)) ') m x <>1 1 & .. 7 
? xx b tU Ufc t « <: t'C. tfiT r- e b y - 



(22) 



ftGHT 1 1 4 5 2 2 5 



v i\ > tfffibi ift , 

[0 198] PJt^^v>i^«W9»ifcll+»ffiBt 

T l£ v « -3 *>U . Wfirofc; \'x^*?tc{f3fcAxvx* 
*0I»)ffiTL 4 o & ftWrtSSfr <X V * * <?)DMAfl 

aFAft. 

•-/LV^gAx l^firfc&nMAU ?xx b#?&£L#v>J: 
; ) , t'^'C <x 7.x ? /iO'DMAn > hn-7 teittft 

*>ftft«*HD ■) £ us L,fc±"C*|fcfc G Ax 

[0200] ^U^^^wlWMJOtfiJi. 

[0201 ] OBfWKI) 03 5(2. Do E n « i n « 
4V <x v x n:,t ftiWAtfcSftTa -y 6 * 

[0 202] ft»7)A\XVX^^ 

«itf . .* * y 3 5 o l ±*>T-*fctt 

*$M tcjSft t v^fc^^J!fl«£#;c.ft. 
[ o 2 () 3 ] 1 nvmifi V/yh^xT, 1-£jb*> c 
l J U-1 o 1 K,fc Sii6rn^9A(cJ: *K 1 OA 

X4 0 5a\)H t . AX?--tf*4 OGtol/y'X^f 
~7'/l 3 4 0 1 A'XVX^A^UJ'fiEffl-t&JlBff 

/t a * x * ■ » * # ft f * * 

1 . /t * v a * i : iHiBifEiptr : cIDifleidr 

2 . /1 * v A * 2 : fVlBtritiir ; < 1 1 ! . ( B n p I r 

3 . t\ X V < ^ 4 : |KIIiriM4r : H 21 I I lip I J 

b V » -5 .J: (:t h 1"ft , 1"£;b*-> , ^tt7- b' * 4 
seSiifc«-9Sr«tt* t *^AAvx?(cA.xflefflJi£ 

mm** -j. 

[0 2 04] V7 h^a'/tt-tii-filW^VX^tDH 
A.xr- 1 ? 4 0 4 (Ol IX I! h (gdnastciTiano) 



Kcq_L) Sr^rl'S • 4 0 4 U U VX 9 -r 

-7^34 o l ai:SSS^im:KoTyU7;sf 
l (rfttftitjL) . ;ttv^? 1 t >j 

3 5 0 1 A^J»&*fiOf-^ U — K L . *MA Srtf 
7 r^*j«^CSfe; t «r«M1BufReadyfi-*?-t J: 0 r- 

tr^4 0 6t«Lr»arr*. 

[ o 2 0 5 ] 7-f?4 0 f>f«/lS»t. u 
-y.n-34 0 1 afc«||$iifc % A.XY,X*//Axjft$r 

'U7X^ li^w^rittu, A'.XV.X 
? 2 (3 AX ? 1 OV < y 7 r ^r- 9 r »J - )■ L , 
« B T , /U7X ^ 2 |*|SC0A •/ 7 r iZ f- 9 * 

t sMl BufB«*ty*s T n^- h g % 1" .^4 0 6(i^ vX 

v x ? 2 ^ v * w & R ^ & « ^ n x -? 

7.9 2(i«!iaB Srff ^ T . A" 7 7 7 ^WI^/'CJ ^> t sM 
2Buf Readyfi-^fc i 9 ii£lJ-f 4 
[ 0 2 0 6 3 7- 4 0 6 fi* *l2r3 W . U > .X ? 3 
1 0 1 afiO|*)^tzL3t//-?T, M^U7X^^C^ 
X IS S* 4 /t ^ , ; <X V X ? 4 N* X -7 X ? 2 W S •/ 7 "/ 
>V^T- ^ £ - Ktft , A^ V,X ^ 2 (7)t'\ >y 7 r 
(144 i . ^MZBufEinpty^ J; oTT-fM 0 6 Kjllfl 
L- . 7~bT^ 4 0 6 Stt , t" ^'7> 9 3 1 0 1 ;i 
^rtStftoTWlXAx^^ 1 (CA'x«5r . t ; X^ 

[0207] ^il-f tlO)rtA-?A 9 IZ± -y h *fl£DMA 

A^rftT-f ft t , -t*i^nwu?z^jiru-b y 

[0208] &±mmimm±^m^- \^-m 

oft. zix tj co* - K O^J 0 » i T U 7 - tf 4 0 <*, ^ 
»w V > v x 9 lizru 7 ? $ > 4 C t i -j T ir4 

' < x v.x ? > n'x ^ i^ffl-t hzt -m 5 ii ft „ l« 

x^JW#A*[hI T S X v v vx v x ^ tciiy s x«{J 

[0209] <7^*XJ(iW*«f^ft7t*cO«ffl) ft 
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h'SC hhX* v^T'J > 9 n > ha- v 4 0 8117- 

S.-r-*t- H'i > t k'\'xfSfflfii£ *i £>ii& z b flfc 
V ». r - b' 1- - v 3 >tM x 9 ltiix9 
ItJltTrMi ?, . #M3-tt>9l(i I OA'xT-b*? eMX'ft 
& '> . 

(0210] :?j $ >?"9'4 ryy^ywi 6~[*J3 

9 . O ><X7- b* h U — > 3 -T i > 

»W4. 03f>»i, i8KL?/<x£fiWH?4HR;fi^ 

><x-'X9 I - 4 fr^r fcowt i Kift^Sixru*. 

^S&iOft^r-t' h U— >• a >-£- \ : ( 7 x T=t- H ) 

^i«y':'$)S . .' uvx ? i ici & 2inH<o (.m s 
[021 1 ] m 7»i. ieatL-c^xi&ttiti-f 40a 

VcmX'hZ . ><A-'A9 1 jMULTV»* 20B£> 

( ? 4 s > / 1 *>^aisix.-cv»* ) '<xg$it 1 0 a« 

WM'tst Tttfc S hX v • & , 

[0212] N3 8(1, iiRLT/USrtlW-f-illlft* 1 
*i t -r ii 1 'J'- >X'Jf> *) . > \X-7X 9 1 tfti&V vX-? X ? 
fci^SftT v •6Jfl£*>ff 5te7-t> a 

. mftxxtx 9 timftxx-? x9'c \i# 

®Uv:»<xmi\±><x~?x 9 2<w<x<n®Mk\z.l&ht> 
ii*Cf;0. ><:<•? XfAO'^xWMi. rfx-?x?lff) 

2\>m'j)^xc.\)imtk£m>t>iix^z>., /u? 

X 9 2 Ti 2 12| M ?v <^*<1 . ' *xm$ SritiL"CVi&fl!j 
J0i-'<.-CO'vXV.X*. Bl3 8Tte^.xv.x? i&lo-? 
xv.x ? 1 </.»' U ffiffljMfcT Lfctfe"Pttifr fcivc v >S . 

[0213] ffii '.Ui. MXV.X* 1 lifliWUIlK 

.t ») . >\x\'x9An)\7M%^n^ixX^h^t^ 

frhwmziitimx'hk* znWr£. jixtxfi 
?)>ixmti\w*T-)z>t. >tx-?x9 2f)><?&mz& 

9tLX rtx-? y. 9 4 ei'tx&Stfi&bbtiZ , 

[0 2 .1 4] 2. S. IO'UT-t7 
1*1-1 oa, 1 ii'<X7-t'9A OKnzfYi-y'/Xbh* 
102 It] I O'Ur-t740 711. D oE n g i 

of j v.x 7 CW L . N0#lc 2 ofiLkflvx 
X?' 7 -bx *mt 5 *S:*j]-.-t 4 . 
[0216] T- b' hU-y S ytTi^ll, 3 m<D7'y 

i * ') i- i . Zti-? timi 4H*)t'. 

?X9 ZTnfy-vrMzm 0 i'C ^ii^^lc^r -.>T 



[02 1 7 J i/c. G>U?A?fc 1 

R-X t "J r h u x ic S S,^ 5- *rrr L Tt^^-ic . 

./OT'7 lOMffl Ltl 7 9 -fe X\mZitffi-t- 1> t:>/>?m 
tilt Lt. |s|ffla--v 7.7,? 1 Dfg#. Xh 

■» re*K*^s . ra^ov x ? icw l . .' t zmm 
sstzztzmi-mmzft'-j. 

[02 IS] {7-t'bV-y 3 > IOa' 
7.T-t'?{13o«T-b>W— 4 0 

0 2. 4003, 4004 *>M8fi££i-i£ , ^it-ril. 

yyyfttz. 3,7. 3*<oAx-exrWr-thu- 

>■ 3 >is-5->*rtfftMZti&, I Oy xXl^t^TcT) 
^X-7.X^Kt'&oIfit't4<5 f ^>&-3.- y hi^AiO'J 9.X.X 

bin^tztit^wyjy ht?,^. >j ?xx h-tu 7 

? t ^ 7 >' 1- -b U 9 9 IZ X -> X , I a 'l>f ) 3 o<7) > — 
>■* •/ ht:4Htf ro&HSH. n I! 11 .s 4 V9 

7.T.-X4 00 5^)V7 hv.r.rTny-j-zr 

UX-9 4 0 0 5 at J; ^ . m^ttA^M^^ 
o , -S^ffl^&fc-tt*: jSS?-r •?» C i: //Hi* -& . 
[ 0 2 1 9 ] tzl i.li\ ilA 7 X?<0 0 1? h 
*• +ffiitT- b' h v 3 > is- 7-> V4 0 0 3 (C ^ 
wkfc J: 0 s 70«VX5'MlTA J MrT-t' - 

©®5fe7-b'l- ya yy-y>^4 0 0 2(C 
'si) i 'jf'tlt-& i k r. Cti^^vx 7llfl!!c7.)vx 7 ,t 'J . 

j; o is&v iimx'/*x(r>mRim tmn-tizk ifiium z> .. 
o 4 ic^e-r & t x\ znw&wmm* k< » 

tnJt, Sffi5fe>—^> + ;-4 0 0 2 KSW ST t>ixtz-?x 

&tsnx/<xi:im-tzmtfx'$. mat xtm 

K%%nWc'T 1 09 r v-l-flVts:\' : -JX'9 4 0 0 5 alzX 

*)*mf&m#x'zz, iftn, a-x^juw^^jRi^x- 
&mzmi&mtjm't&. 

[0220] < iW <X 7- b' I- V - ^ a > 7) ^ ) r|if£ 
4t^-7->-^4 003 5rWltt 0, 4VTr-b"hU-> 

n ymmm&ww-th. -r>cr>i -7->+nz>i%m 
i\fc?*xn'<x-?x7imii&*Mmzb <) .. ><xm 

-#ft*J{C V 93-X v z&Ltirtx-sxrtS'txmi:® 
hZbftX'i'b (y r-x\~tii*9 r-xi+y--/) . 
4fc, IBBt<0A'xv.X?A<R^IC 'J h SrHJL ^ 
S-li, h t-> t«>aw> 'Vlutie^ K L o t Mfc \ x 
ttE* f ^vt^n& (Isll^O^xxh^ff^v''^ Hnb' 
>• ) . <?14.lf . M 1 M 7 £ T'O-^'C f.)' <X ? X ? 

1 9 u •/ ^ T 'J 7 xx b ^ 01 L ^JftlTrl i . M 1 -M 
2— M 3— M4-»M 5-'M6— M 7 tv^-ri /cMf?"C'vX 
tS//4x hixh . M 7 c> h 7 >if .7 a >f )^Ti^ffcS 
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L<i-K T c^K* V X :? fl< ? XX N £ |ij L "C Vi § 

Id, M 1 —M 2 -*M 3 -*M 4 -»M 5 -»M 6 'M7-M1 

< . < x •.) ? xx ^ a l t v > s «a 

li, M7*»4M 1 'V?'?> K 5 •:/ 7"f t IT , fcfgfc: 

fcVX;J"\7"v > h £-S£ 6 . 
[02 2 1] (te^r-fhU-^gy) !OA'xf> 

[02 22] iff, u-trxr)-?A9 
*iX . n ') * 'I 'fgftfcS'J ») ST 6 i t J: 0 , IA i 'JO 

- y > IMCfJ \) i!j T oftrt: / IX VX * OflWIHted^ 

[02 23] WkW<Xr-tZ.91fiV ?XX h£ifc LTfc 
'J . ± fcWfr ?X v X 9 mm I X 'J 9 XX h^ff^J® 

M3#flKte"?X*TMl, M2, M3. M4j&*D 
7 X 7„ 1- $• ffi l. WH-YtzW£ M 3 - M 1 -+M 3 -M 2 -*M 
3-*M4 - M s *M 1 UttJflft £ . 

[0224] in:. mBfc'tx?x?l*. r-t~9fta) 

7"o ^ 5 V 7~>l tc V VX 9 (C h *> C y>!&5t $ flfc 0$ 

S-ffiWiB** l"MHi**T-4 ST* & . 
[0225] ^^<X-?.Z9^MC)^X~7X9^^i&cr> 

<> 7XX b &',Hl -C^&T'<T#AX7X?£M'X;fg£ 
H-ttzm^ >b'ffl/J<mZ%&ZktfX'%%:\.\ U 
t 'W> < x v x ? mWL L T 'J * x x h $ . ffi 

K i J 7 X X h £- *f -> T V > I > * X V X ;W WUf . il 

& I T m x t! £- # & ; t *s T * S * s . fl!l <T> > U v x 9 * { 
i ; ^ x x b *r T t ^Ui'\ -e wlx ■? x ^ (i ft 6 t 
rtRSS^J/dnHftjCWHI* UT ' »^ i t 

x h Sr tJj fC v •t'CC ?i ' 9 IZrtxmZ^l K 
»T^v i k*«TS =5:V >, 

[022 f> ] Wg.it?*- b> 3 Vv-9-V^A 0 

0 'I lcfi#t*: U h £S>I 9 ^T* 

'sldt. >VWfc. ^%^-'r>^m\ Y )ikX(->t\.lZ. t 
/<t f ) v x ? ij ? x x b < # ^ & v > > , v \'.x o<$ 

1 Htifcti iA i- 1 •!> i 1=5: l » „ ; c?) > - 9 > -f^)/ tt"? x ^ « 

iiiT<i \^\mm->xmMm^shtx 



[0227] (ftjf Uvx^«ofl*o*i ) BBfrlav 

X ^ <7) m o 9 ^ £ff «r ') tett . T - 1' 9 ft?) V > .x 9 1 
&Z8kMitt J:v>. fi5fe;U7X ^SrS#?-4 > x? 
>!) v «^^i. t . •s"OH#^*fi : > : hO h 7 >*f9 > a 
>'^T5r^'>t, ftifeA'xvx 9im*)^L(->i\.h. 

r-f ^oxf— htir-f K^snitt'O. *^8?ffi 

y 7 xx h tr fB U 4> O t IX . hh tXhX T— £' \- V 

[0228] m%iMi \ ft&Miti i >-mtfbz>* 

(^9t^ '6^-><X'7X9 (WWmi I & V > *, m , 
il=5c o fcy n'X VX ^ »fc/U7X 9 W) WIX It 
s > b , fjs^^flBt' <x -?X9 <r>\m<r>&9t!£tfTtf -> T 
It 'J . t> L t> jl^JO^JtA'x VX f <7«Rt$- flffc 
(^v^t'ftiiff. DMA*** rL^£7)£K!2Lt/;>^ft 
t ' n"x 7 x ^ oflj 0 § x £• 17^: r) #> I . 
[0229] ffi^A'x-?X^t)J»'J#X.S:. vXfi.7- 

h i^«^t'^r < . i'X fAgi* <> SjWlciT^r :> > 

^-j^ I OA'xiKfr^&DMAO ^xx 
». >1 o , t ^Tc0A'7.7X^St/DMAr; >■ |>n-9l:it 
f£s&g£4 , ihU I().'vXT-t"?4U7l*l 
.0 U i/'x y ca^^rffl H'/hU £ <=> tc y 1 o v nx r 

-b'^Wi'.Uf-^ X UyX^J-f .t 7 7 L . AX7X 

./ \xYj\^T9^xm/wAo^m^i o x-ih <i . 

[0230] mt><*'?z?nnfflf}')Wtli. sr^P 

— jm y/i^Xf 2^;HS$raffiSE. 9X9V\$Mmc') 

[0231] ( 79-txmmmmm) i o axt- t 

^40 7(±T7-feX»li/fftW^fl}2:-&t/„ T 7-bXIHi^ 

M»«ffi(±, laiffixx 7 1.4 o o 1 1 , i o a'xt- tr 

.?4 0 7, G^X7-b*^4 0 efiiZgLfr&tii&tX 

mmmimmffiizt-ixmrnziiz. \ oaxt- 

h'^ 4 0 7 rttr^AJl A^Axttffl«^«JM«|«| 

[1, Gn"xr-h'^<?>?-tit[5]a*tc^t^.. oit. 

'IX U 7XX hiiMrSiU T— t' |> n 

Jft, ^ ov x 7 >'x oftfflai biMm%ft 

mx%, xxvfflMsmiifito-r . mn?Afv& 

il^^li , 11*) KbPci Req.L ?>7Xm;!: (- Cft 

iff-). 

[0232] LAN ZJ >' h D— i7 4 1 4*> oCVn'XO ?l 

x h fc J; tif . x h 7 r\m<7>^ fe 4 ?t < NfRtclMIt 

04 i KpajffljL.- 7 h4 o o i cirn-» ^ni-^ 

|5|MflX-- 7 h Pl(C liMfc<7>DMA-7 X 7 |S]"^<\' f')ffl 
K&b*k£MLX* Zil&\3>'<.T3.-<y 1-4 1 0 I 
-4103 *sj*HS*lt* , DoEnsi n e t'U . Obu 



(25) 



ftBBT 11-45225 



s.hfjDMAvx ?tix4f at + 'V'J y ?:7 y h n- 7 4 0 

8 W&ftt & , 10> U L C<3 . DHAPC1 ••/ )- » LA 
NJi-" -v hWll'J**^^^. S L> Bf*W I OAX4 >' 
7-7x-Xlil Oy<7d.W^?X7T'fc&J7\ 
'Jl-(ilSI?T?-bXt^V'^T. M 0 0 1 

(Cli I Db miikT K l" x z tfcJj L *k > . 
[ 0 2 3 3 ] fcd4 2 (c^HH:>-- v hl*3« — ;>ny/<7;>_ 

- v|. (Comp.ir.iti on Unit, 1)$rWT^>T<f , ffeOriy 

(02 34 ] PCI ■( >'9— V x —.X 4 1 6t#S1-*DMA 
;/q •■/ ? i L < H . X* -T + /7' U >' 3 >' I- O- 7 4 

0 8/M, |SI«,ILx- v M 0 0 lfcfcfL. DMA 7 4 bff 

ro/7 * y/$*i£i»fc?:c\ te^Ut^r Kuxi 

{ 0 2 3 5 1 ft U y<7zi.- -y Hs. &I)MA7'U 7 7*> 

... 7 xx h /Mii.h ZtxfcWijSX . 7 K * rtSHcft 
-j * 4" v ic ,t <!. fli i'£i^f] £ h h VJSXtt tt«UM 
A fn v 7 f . . DMA 7 4 h (CR|-«r STKUXfc \)9xx 
V «<A^?iL/.:BM'C. :» > ^Taz ••/ MiffiT f ; UX 
* JtK t * . -FX L£#£fc« 3 h iz . <HU-ii« I- ^ 
x*£.t8W3i-irt:«fl81S:Jt« L «naWt=tt*»A.Wttv 

c?j * r-t' * (c *t L 1 <mx 9 iztt f ■& ' <x f£ffl?$ 
fL*5-;t£Kt. 7(c1-&, IfUl. stx.p(ll))i^')<S^ 

4 y < x?v <x r- 1 9 fcfflfllcffl *> . 
[0236] ■rr.A'Xr-t ^{ist.op(ll))fl#l-.J; vilttl 

Sii^vx^ut-f I'Clis r-t>w-^H yfci 6A 

xf*HMK«ffl ') * T S fr£>£ v 1 . 
[ 0 2 3 7 J ifflMflHttU. 7c^7^-feX^Srff->/t 
tyZVX^iZi. >) ^S^-t: 7 FUX'M/.JDMAtM na< 

XAI-fcJRO PUWi--»Mi. 2#RKDMA5 

7, 1' ? tC^ L . C omv/v ■■/ 9 ^) fjflltfi 

[ 0 2 3 s i xiwrnv ■•( htmi l, jk^u 

:n [i 9 xx h}/>l\\j)Zhtz%fiX'&&fi bh& . 
[02 391 2. 9. ^tt/7'!)y^nyhn-7 
vA I 3 Ji . X * v ->-.. -' /')yf:i>4D-74 0 8 <7)7 

[02-1 OJ M(:^v>T. X-\x-f-/r^)> ?:vyhn 
-7 4 0 8<i. Vid<io)/l<'U,toTXdf-V7-feJ:U'7' , J>' 

- V x - X -4 7* a 7 ^ Tft & , L T WTO 8 

1 . ,x*.v7-8fW3.-7 I" -I 3 0 3-t*r-4l/F2-/i-t 



2 . 7 'i y ^©JtflLa- v h 4 3 0 4 ••• b'r>f l/F2r ^ L 

3 . X^-v^S{6*aa^-~-/ h4 3 0 5—X4f + 7*» 

4 . 7'U y^llWI^ y r- 4 3 0 8-7*'J > ^(C 
3 . x^f * 7-/ ff* I^SSa-- •■/ h 4 3 0 6 -x* a* 

6 . V'U y t'f -4RKB-3.— y h'1 3 0 7-7'J 

. 7 ') >-9tX*-v i-tf®W' i It&%%\?>-?it>it<7>%> 
£. Xif -VTV'tf sTRWilJffll^- y b 4 3 0 G i t fc 

7 . 7 J -^te3M$'Jffll--'-.--y N 4 3 0 2 - 
immftl . l)VMlft?\t'?X?-}$JiV : Xl>-7cf) 

.3 . G AX/ 1 OAX 4 y ^-7 i-.U- -v |»430 

1 -c/'vxiii^i OA'7,i:^^Tt, 7"'; yfoyb 
n— 7*«a-f 64 >f-7i-xaz -y h-c-?)l». t 
-^CjS»I»3.-'» h 4 3 0 21: L;«C J: ^TftR* 

[024 1 ] <X=«t A-7/t'T3r|S|JtlIfl|«La--' 3 
0 b >(14 4 tXJf -v 7/t'f ••/ h 4 3 

0 6<7)7n-y7Plar7p-r„ 

[0242] ( X*x-t-/t'T*WWfflW2-- Ycm 
S!) X4f ^7-/t'T tHM»H»JL-7 h4 3 0 f4i, X 

SYNC) , ^TPOKH (SHSYNC) . ««r- 
y |BlJt87 D ••/ 9 (SVCLK) iZ X *) . SfR-r - ^ «0ffit 
•Jji^^4 Sy/lt^. iHiiiW^ 5>7'^S 

i£jS/'vy7r'C l f7&F 1 KO^*SaA^4 
fi^ (SCFWR) Sr4£j*-t&. 
[0 2 4 3 ] BfiKT-^^±^S73[&)^J15£. BS 
l Jii*tT7-t:/H&t giJ^^I^IOMffi. IROai^v-fy 

1 y'/X'WMim ( S A L L E N D ) *:4bJc-4 ■& .. 7 

< ^»'>> ^4 4 0 1 JdM^E*rtl««ii:JR0iW»7 

< y IS SrffaLT. BMK^K 0 WS!) 7 4 y «r>SiIRMB 

fg?- (SEKHSYNC) *4^"y"&- t^-t^/y^y 
? 4 4 0 2 (ii^STj |6]tf0l«{iWX v iA^JSffi flX v 
l*l'SS[* , ffSt«.. JR0i2Xfc'B«T-^*K 1 HOC 

isiw&fcft?)«sa*^4 s >yfSf ( sc fwr > 

itkm-k. ^-i/t)<iy944l)S\±J<fi$i\hW1!k 
llfiSSr- 9 Ki) i^TT-tZ, t - &Tf£** ( S A L L P E 

ND) i-M-jiK-rt- 

[0244 ] 7< y^^>^44 0 1 . t*7-fc>Wy 
.74402, ^- v'^ -7 y ^ 4 4 0 3 «a»)£fl(i=i V 

l-o-H'Uy"x^4 3 l 0i:J;o-ci5SAS^"Jii*. 
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■ 'U hf-'>' : I FWDATA[31:0) 

■ O-l'-f-y : 1 FRDATA(31:0] 

• 7 4 9 7 A him : SLCSET 

• 7-f 9 »J — : S I.C Rl) 

• vi^Afyfyj \ \m- S PC SET 

• t' 9 Mil J) 'V > — Kf3^ : S P C li. I) 

■ ^->-^^ : . . SPAGESET 

■ ^->V/?>?D-Kfl? : SPAGERD 
<r»j >?/tr>W]»a-7 M 3 0 7 >l2l4 5 
fi, 7 y > ? b^^Ntt||$!jfflIi- 7 h4 3 0 7^yo 

[ 0 2 15] { T y > ? - tr *R»WJ*fcL- >v h(T)M 
9 ) 7 »J > * • h r WJfflla - 7 b 4 3 0 7 (± . T 

y > 9fr^AK$h&Mi&T-?<^m%Mm- ( pv 
s y N < : ) % ^fiTCHS^ (PHSYNC) , Mftr- 
.^Hffl^ n 7 7 ( P VC i.K) t J: 0 , Mffir-^ro 
5; f\m. HtRWfflOfcto^^'f $>?7H 

• v-f h-r-* : 1 F WD ATA (31:0) 

• \) - Kf-^ : T FRDATA (31 :0) 



y^fS-f (PRFRD) *4jfcf *. 

[ o 2 4 6 ] ttzs ■»T-^»±J6aB6ri»icOjBi. 

* -f S >-/t^«f3# ( P L END) i±m I v 

< > ^>*45oi wm&ttfwmmt mi) yj> 
m-^mix. B«m*s«5>f >^isi5]«8fi# ( p 

RFHSYNC) £±|£t&<, e?-t/Mr»>y$M 5 0 

ftiL^ -f S^flW (PRFRD) £4*t£ s ^-;y' 
4^y ?4 5 0 3li»MB«f-^J^-yM'Cf 

t, &7fl^ (PALLPEND) S-^W^.. 
[0247] 9>f >*'>y^4 5 0 l.tf^-feykfr^y 
* 4 5 0 2 . ^- > 4 5 0 3 0.>*R)6«Ji n > 



• tT^-fc/l^y?^ h jg«. 

• 54 Mi-*?- 

<X^ A- + F I F Ony |- a*-? 4 3 11 >H4 f> (J, 
*-r+F T FOr?> hn-74 3 1 2 (£34 3£B) 

li 1 o ' Ui-fr U-CH5a+SfcA^7 7 r fc LTOF 
1 F u > , * ^ FIFO £ :? y h n-yl/fr* 0g5£^ 
tt, S.*i024/vf K T-*(§24t: •/ h (R, G, 
StT*M ^2»F I KO4G0 2, 4 6 03^(1 
ii. Cili-j£ ? .'>F I FO{i, GyWlO/tt«0f-^ 

?7 fir iv ; a .7 r t LTKlfW-fi , F IF O^'- ? 
XfUAJi. X-V-vt-F I FO-tU ?$4 G 0 1 *^F I F 
O0>7iP7:7.y ( FF) U>7r^77^ (EF) 

[0248] -..ryy^F TFOr?> hU-^43 1 2 
>l5fl4 7(i, 7 Vl J y^F lFO^yho-7'1312 

( H4 3 ) ^"/d «v ^ ht"^ 6 . r 'J y ■ * f 1 f o n y 
ho-74 3 i 211, ryy^^ai^&ii^f-^^ 

v bllVjF I FOfc, -fc7;F I FOr^>bn^f 
(R, G, B*«tyh) WFTFOSr23R8lflli4. 

lii^ll, G/U/l 0/vx^v'--^teiMi!;fP>7 , 'yy 



: PLC SET 
: PLCH.I) 

: P PC SET 

: PPC \iD 
: PPAGESET 
: PPAGERD 

7F I FOHiU^^4 7 0 1#F T FO^.)77^7 7/ 

( F F ) t xyrr 4—y?f ( EF) (c t t 0 frujtJp-r 

^•r^t ry y^ t $rN»^$^\ 3 e-iWWis 

wiafc»lc, BI4 3 fcatf J: :) tc, X^r-r^r— ^5: 

* J r t h <DK1) r- 9ky x )>9 & 1) 9 1- \< 
i FOKJ:^ffnB**4-f--^y«4>Bi4. 

ir- ? / IX (IX * * £ 7' y y ? CO 7 s - ^ 7\tH^J ^ISIffl 

[0250] <r-^«iSMWJL- h 4 3 0 2 >^4 
8U, ?-fti&SUfcz--v b4 3 0 2^7'n.v^03'C' 
t^ f T-^IEiSJMfflla-^ h4 3 0 211, L Ax^c?) 

P-74 8 01, VX^DMA3y}«p~74 80 2, ft 

1'^4 8 0 3^*^tf. 
[025 1 ] r-^CaSMBi^. 7 M3 . VX ? fc IT 
ttiaT^BflefcHOBI'*. 

1 • X^A^A^^ffiiftr'-^DMAteSfc^^-f x > 

2. ryy^/s^M^-^DMAte^fcA^r-x-'f yr 



(27) 
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7.i i-:imT<?mtt$$imz>* 

2 . X * \ t> *>SS«-r- 

-94 8 0 Unrov^l^tl)^. fx^avho- 
■314, f x -f : -r-ryK-^-r?* M UX.-JM > y 
? fcDHA*>CH|jfc&S"f Kl'Xtff-f >?7'n y 

t L'CDMASrti ; >K<50fei*3fcT KPXft4=7o * 

-J* . 7' >J y * J >' h fiwa—tifrfy & . 
3;*>Jt 3fc«***£tr« fcfc* JUT > tt*wAHSatt* 
U^IWP-x- >y h4 3 U 2*>fcGrtt/ i OK* 
4 > ? - 7 x - .x a - «v h 4 3 o l (cm * -r * f!-^ £ m i 

T, G/U/ 1 4 >'^-7x-.^7 M 3 0 1 
frfvr- ^»»a--v h4 3 0 2(CA:/]t^ftvi' 

■ I NIK (IN; ••• \ J<7.$y&jf? U v 9 

• 1FRDATA(M:0] (OUT) ••■ ?-9WkW®3--*> bfr 

• 1PWDATA[63:0) ( FN) - I .O.A*;U y?-7 



•/ h ■? x ? fc x 7<r> t, <rm f¥ C v >T fc ffiffi 

• TFMDTREQ (OUT) - r- *KSMW:u- ? h**-?x 

• t L X t - *IB£tf>S# i * .t T F I' xwff 

' \*X I FMAD [ 3 : 1 2) $MBB & >T< t . 

• TFHAD(31:2) ( OUT ) - r-^IBJIMfllU*.^ v 
X*lWfflN gW7KM^t7KU7v/U v 1FMDTR 

• I FMHW ((HIT) — r - * eaWJfll -v h A* V X * fjj 

fW. r-f^ttfifci^fW. "High" *>fc*T- 
? ISSlHfflU- *y Mil FWPATA [63 : 0) t> 7 - * £ }j) 
'th. "Low" ^)t*T-^|£aBI»a-y hUIPRDATA 

■ IFMDTACK (IN) ■•• -r~f$m$W* - -v htf^X* 
flfta^ lF»TREQfc:lti-*jB»tt^, O'v* 
•f y.^-7x-XJL- y h*^,4 J f#Sil&. "High" 
> ^1KKDATA(63:0) *MtimkTk[&:0W4fjhT-9 

• PRiOUDrO) (Uirr) - r-^fciSMWi-*' Vlfc 

[0253] 
[*8] 



PRIOR3 


PRIOR2 


PRIORI 


PRTORO 


&9tm 


1 


1 


1 


1 


t 


1 


1 


1 


0 


• 

« 

• 
• 


0 


0 


0 


1 


0 


0 


0 


0 



[0254] • MTSIZE(2:0) (OUT ) - f-'-^KiSMffl 
K&tiV'i Xc>4mty. IFMDTREQfJ "Hi A* 9YT9t< 



[0255] 
[*9] 



MS1ZE2 


MStZEl 


MStZEO 




1 


1 


1 


B4bitx64 


1 


1 


0 


B4bit x 48 


1 


0 


1 


64bitx32 


1 


0 


0 


Mbit x 16 


0 


1 


1 


Mbit x 4 


0 


1 


0 


Mbit x 2 


0 


0 


1 


Mbit 


0 


0 


0 


32bit. 



[ 0 2 5 t> ) - I FSDTREQ ( FN) ■•■ T-fft&Wl^* 
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U ^*»«B«: LAt . "High" -Cr-^KJW**: 
r F i, x; \z I !«SAI)f6: 2)^WSftttSRS:* , t . 

■ ll-SAI)(0:2) (IN) - T-^<EaS#J«lJ-- V b#XU 
-:/a*(W*. nMTKUXfc^tTKl'XKx, IFSDTR 

Kiio-^^/r^^^r/M "high" T?S»«rTKi'X£tfj 

• IFSRK (IN) - r-^ISJilMWa-y h^XU-T" 

-^KiiS«llBtx- •/ MilFRDATA(G3:0)JCr-* SrUtfi 
"Low" 504: &T-?«Ki**l»x-'v HilFWDATA 

• IFSDTAtK ([HIT) »■ r~^fe^*W^~7 btfoXs 

fill:?.:- •/ H^oiBflgtU,. "Higir cot § 1FRDATA(6 
*:0] i fcJirRMTAl63:0) 3 6«*«T-^ , 'e*-& i t 

• SLS17R ( TN ) ••• f - ? 'IR jSWJfflla.- y b #* X - T 

«jfW. G'\x/ 1 o/U ( >^-7x-;a-7 

f>^r-^(afr/7^ "Hi A" "C1FRDATA[63:0)ifcttI 
FWDATA [63 : 0) i^Jjf ttth. "Low" T'l FRDATAt 3 1 : 0] £ 
£ !i I KM) AT A C-S 1 : 0) /flff » t fc* . 
[0257] :G/<X/ 1 0>vX>f ^jf-7i-^az 

•v h;:'|5l5Ul;.. fi/W J OA'7^y^-7x-xa 
v i- ,i 3 o I ^:/n -y ?HT , £>& f ga'z/ I oa'x 
4>f-7x - x .7.- . y >. a . a t y • wsuort 

r n ? r fife 4 i -5 tWS 3 fi5 #\ *«tWJBSrc 
U , x * + 7 'J y ? r? y |> i7- 7 4 o 8 x iUc 

J: >; m m$t\ k> x * * 7 1 - trvvft* isfttLWfcvh 

[0 2 58] w.Xx/i oyU>fy?~?o;»xa«7 
Mi, ^v'^i/^i-'/h, lo^'xuyhp 
-95 00 2. o^cxayhD— 55 0 o 3<nEr><rM 

[02 59] KX-feU^JX-yhSOO Hi, atf- 

xy> >^MA'?x^^B#w±, laxc?v\-x hlgJH 
•Tfl&lB*JL ft** (»SJK) . fHa**>7Kb* 

v 5 () 0 2 ) C , 5t^»if*B9S:lfct'C L '<x 
& , u t—X/ >■ yM)MA x u -:/ ^iHJtJi, <x 

[0 260] Ci^xny|-D-75003i rorcxn 
> 5 0 0 2fcL L A\X£Wf&i-&AX (GKx 



[0261] ae-x>5/>ii % G.'W 1 cv<x<op 
HQV U CWLT DMATTSt&UHA V X 9 T'ft 0 . ti v < X/ 
[ ovsx^ y^»7x-xaz 7 3 0 Hi. DMAU 
JS 1 5 Rl tttfflf 4 ' *x * WW & • x x tt ^ f 

[026 2 ] /N'XHr U ^ ^a— y b 5 0 0 1 {i, L ' vX 

y.)/<-xhte^^teiSS, ffiftS (S?7*fi[£) , ^ 

/fc^;T K UX fc . 3 ^ U ( Cfy vx fc 1 CX> vX ) ^ 

*£ % film & mz l x s <xco;st« i ft 

*tJ5Ef S3yhD^(GA'X^> }. n «^5 0 (j 

3^1 O/Uay 5 0 0 2) tc, {5.^#f«!a 
tltLT. LA'X 

[026 3 ] OA'xn>hP-750 03i T OvvXrJ 
> hu-7 50 0 2(i, LA'Xt^t^.^N^ 

b TO'sx) |^»a-. y *sa^r? { ^xifi|(i6 
•/n -y ^ ( d d tli . t*-x > i/ >• ) ay 1 D £ 9 } |) 

[ 0 2 6 4 ] ( AX* W ?H -y h ) BI5 1 (i, '< x 
■b U 9 v h 5 0 0 1 07D -y ? ^'Ch I , X?M 

i =2b 0 -xy^'y^vx^-^i|j^:] iif-x> >/> 

A'Z77^>-y->t5 1 0 lVmtt^tU. I.AX7 

X^x-^ry^5 1 0 Hi, nh ft -x>>>7>/ : >IFMDTR 

t - x > i/' y w v x -mfpcoS* Sr fil -5 . 
[0265] ^ f-X> '^yfi s 1FMDTKEUT h t H 
OH:, IFMADC31 :2) ('7X9 — K U- X ft 4 ? ) . MTS 
IZL'[2:0) (VX^-KSIftfl^) s 1I'MKW(VX7-- 
MI^*) &^X-feP?*.x««y h5 00 1 
(wtb^TS^ K^TKUX(iTHUX>)^> ^5 1 0 2 

eas^i^s^^y^s i o 3(c. tta^vf 

[0 266] LA.^?i/^yt5 1 0 Hi.. 

OA'xi'fSfflt^*^, THuxyy^y.^. fi§*^> 
^ A ^> V MiK ? /; 0 y 91t 6 /i e «y b >. 4 

7KUX*'>y^5 l 0 2tft$^^/y^5 l 
[0267] 
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mi 0] 



7KL/X#0>7 [4 : 0] =0 




'<X<Dtt& 




10 '<X 




No 








IO'<X 


Yes 








G'<X 


ft P 


Ready 


Ready 


G'<X 


Ready 


Busy 


IO><X 


Busy 


Ready 


G'\X 


Busy 


Busy 





[0268] :ib'-x> J/>A^H(B;<XA^(c3aiT 

!.n'.r?v,^>^y>f5 i 0 Hi, r-^F I F 
D5104 A*. VI T'^H 0 . a f-X y;/>/\IFW)TA 

//X>7r -TC&VW, WA'7,3yhD-7 ( 10 

/ zi y h n — 7 5 0 0 2 *» G a > h o- 9 5 0 0 
3) 'sV.Xj>-fciSK*1H-¥ (LbMIWHgMReq) £7? 

( i oAx:2> "ha-5KiA^3>hu-9) ti, r 

1 F03 1 0<1?)T-*£&>I£U IHWTT, 
V X 7 -IS&Ifclfl^ ( IJ>MA«;k^UMAck ) £ 7*- h t 

[ o 2 r> 9 J *I-$a'x;>/, n tr-x> > >'\«iEj3i? 

HL L/vn;( ^-l; ^5 .1 0 Hi\ r— *F I F 

(LbHRocp^LgMteq) *T*/-hU r-^ftiSSr 
9?#L . f-.^f-^F t FO(CS*&#, r-*F 

7F T FO^-^fcfcS&O,. 
[0 2 7 0] (IOA'.XJ>-hD-7)i5 2ll TO 

/<* n > f n- 7 s o o 2 7)rn . y rmxhi o 

[0 27 1] I 0/<^n> 0 0 La'.x 

tTO/ vX<?) <f > 7 x - xswre?> * « 
[0 2 7 2] i o/ vxv.x * > 5 2 0 1 (i, 1 
oru-/7 N 7-i$o$MF5\ I QanXX k-yy-^y 

[ nt'-x>v>ovx^-B^c7^^] 
- •/ F 5 0 0 1 a^^LbMttwjff ^7^- F C.fc 'J . r 
-.^RiiMiHIIttSiii. ffdStttflWis LbMRenfl-^fcls] 
D5t7^-h;'iti/<X-t]^^#JL-7 h f5 C) 0 
)l.hMRdNottfr(S5j-tJ: UBiSWMXUL LbMR 



^7 



*'qfI-^i:Rl$t7^-b$n&.'<x^U7^^ ^ h 5 
0 0 1 ^4mBstQit[1:0)«#fcJ: Oftsfc i. ^ fc„ 

t^)7 F !✓ 7, lil.bMKeqfg-^ t RBrt7 H f — F * ft \ 
X-bl^^^a-7 h 5 0 0 1 **r : >i7)LbMAddrl31:2Jfi^ 

[0273] I O^^X*>^C0SKi^(LbMRdNotWrfi^/;»0 
^) fcL R^a^JBr-^F 1 FOij<y/UThtl{£ 
(bRFifoFull#7^-F) , 7/l^fc<&&tf)Sfti>. 

jtf*flfl*&U f#£rWti, ^^^■yhSO 
0 1 f>T-fF I FOfc#&St\ 
[0274] J 07 <Xa^|£)* ( lAMMNciUtfrffl*** 1 *> 
II*) (i. fSMfflf-^F I FO^X^r-r^'C^ii 
fcf (bWFi foEnpt^T^- h ) . xy/r 4 "C?r< 
>1#t>s I 0/NXV7s^^-^r>^i. PUhhiltZ I O 

■r-^F I FO*^#fcr-^S: I 0/<7>±(Cja-g>. 
[0 275] (G/U3^hD-7) EI5 3<i N G^vX 
-i yFD-750 0 3 co^ n 7 y* 0T^> £ , 
[0 276] riAX3>'l^n-75aa3li, L^<Xfc 

[0 2 77 ] GAX7^^y-y>'t5 3 0 Hi. GV< 

"7F50 0 1 *^C)LbMReqfi^c7)'/^- 1- H c t f ) , r 
1^:71?'- h^ftS^^-fe^^^^-'v )> 5 0 0 1 

«^(§-9i:RWfc7*-h$n4^<^-t' U 7 «v h 5 
0 0 l36»^^)LbBstCht[l:0)«#tJ: , )*i&.. i^c, 
fe^T F UXtJLbMReujS-g-fc P^CTt- F 
^-feW^^a-yhSOOl *» ^ C?)LbMAddr [ >1 : 2] fi"5f 

[ 0 2 7 S ] G /^X*»4>^|gja(L^dNot.WrfS^* t O?) 



(30) 
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D^f) li. ^Wi*f8r-7F I F0//7JP'CibWf (gR 

v x 7 >-y s -tit. j^^ntcA'xoeirMfi 

L. Hft-r-.'S'U. A^-tU??ar. y h5 0 0 1 <0 

F T FOCS£iMi'„ 
[ U 2 7 S) ] < ^NX^I/jg (UMItdNot.WrftW 1 CO 
«t) t;L SSjiAfflf-.^F I FO^X^TMt'JSa 
(i' (bWFifoEmpt^T-V-- b ) . l^Tf -f &&«0 

mtiZZmi&l . A.^-fel, 7 7J.-7 h 5 0 0 1 
? I- 1 F Ofr.'.VkfCT- 9 i GJ <AUzmt> < 
[0280] 2. 10. t£1j<£gJL " -y h 
[3 5 4 li . tSJj-W iS-'-X ••/ 1-40 9 <07*u 7 7 0T'& 

[0281 J DoEiitf i n etSC PUfcrtSa^A-ffl 

RB#^»;/H T 1 4 o i: . Aft<Oi»£?l4iU -f^Ti 
f* 7; r 5&« ? ft \: I i :> Stfl*« h h . w ft £ Rfi Cfctt H s 
DoKngi ii c fi, 7n ••/ ?%<7>Wl<?ffi&. i~%b 

[0282] /n7-->*— i-O* > Mi. <-il-fil^:/n 

tWi. h^Ht LT. S*fia 

■» )• ( P M l ) 4 0 9 ^>ix& , P M U 4 0 9 f 
!i, #ro -y 7 ^fBOT^li&^L . 

7 %'fiW«1j tt £ HS L'C ssia* s 

[0283] i.'IMP>*?Jf arn ••/ 7 WtWR i<yV)$ 

'9 -C*.$> & , 

us/ark Lttto. ic^^ifiaWTiTOi'Jfi 

U. P MfASl y^?54 0 1 fcl&ftSfta . 

u > x 7 5 4 o i ur&s r^sii-t^^D ? 

•I'M U (±2- 7n y 7 «0<^««^ £SflW-*s "3403 X'HU 
. D o E n g i n e£fc<nfflNttiX£ 9 7;U7-f 

• BfHS iifcifi'fliKftftJi, HfiRU « 7 5 4 o 1 left 

fe*ht:im'<\11lW) '< ■■• h (H ( PM 9 S y h ) t JtfJ 

2854 OlTJIj&Sft. ItLZ&ltzWgMm&ftk 
Kg 5 4 0 5**. ; .#l Oii*tt^*fMft« . 

• C <0 9 S -y I ■ (Hi 2 SBHft Jtt * £ fc A'TS 6 . IS 

•«s<. £<0tt$r«ftf.&i:. MfciyMW&aiSWBfTS 
ft*, 7 7M>x7(i£ft.££t-K. ft£K70 7 7£ 



Pfi u S<7)9 = -y httfcaL^V^KBIrt-CJi. 97 l-^xT 
2m b B09 S y hfKi, ■?-><>[ *aqR«SJi*S 
4 -> tdS&Z \t . N M l ( X 7 * J fS5ef • * 4" v 4>J 9 

• ffla*f»tt» P M U<0ttlBU ^'X ? 5 4 0 2 iSr 9 - 
l« t h i t rMK5$ it -5 . I ««« ^ V X 7 5 4 0 2 5r 
9 - ]< 1 1- B§ jfl[A» f> 7 V * O > • h * 46^.) . 7 -f vy/x 

iiyy-fi ^ 5r Wii'Z , Z<T)9 i WMngMlt P M '-■ <?J 
«l/vX7 5 4 0 1 ti^$it&, 
[0 284] <#7o *t?W7— b># 

[0285] { fll^J 1 ) £ cTJWX'ti . rtSI! D i- y 7 ys 
;')7P'y7$r^>/^ 7th- 1 t/Zk 9. a'v--7^>' 

.* y h * fir % -> t v ^ </rc\ ?B»«^i «o w^/Ui 2 W% 

> b<7J7 Q 7 70Sr7^-f . 

• /(U-yi >- h 5 5 0 1 (i, f-^rtSD 
jy' v7 5 5 02. TY- \s XZ-l'a-Y-thT'J-Yb 5 
03. 7o-/ ^3>4-o— 5 04 , ?Qy7y- 
1-5505 5r-&tr« 

■ -f 3-7" 5 5 0 3 b 7 O -y 7 rj > h n-/l 3 5 5 0 4 

(i^cfj^ L'C 9 s A-v- v ^- ^ > h n >- h a- 

7 >\i97 n <v 7 «oy- r ^ > 7"$- tf & o "C v •> & „ 
[0286] <7D y73>-Fu-;U> 

• /Ux-j/xyHi, A'x<0T7r-f t'f <-*^tK 
I. 7 n ■•/ 7 >/'^ 7 £ fiWCfffc '> : 

• imx-isxyhlZli. Sleep, Wake Up, UniLc03~3 

• Sleepily ax-y'iy b 7t- -f t -r y 

n .y ? y- N5 50 5 . rtStaS/-y o v ? 

/U^)iB*fcj6i& # Xr-MiWake Up 
Cflfft & . 4 , C 0«B t «?rtf9 "/ b 4 0 «) 

**#<*>ft.tf. Wake UpXr-McMO, teiH^^j^ 
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k > . >2 4 * •> > ***** 4KT -J? l-fc 

Sleei'X-r-h^ffJ. ? u-y 7£f?il;£ 

10 2 8 7] WL^.t 0 1 IT . flRKA]MKStt^tt 

om \t imu , la 5 6 5 7 3 # t crch -> x 

[ 0 2 88 ] 05 fiK&wcii, MC'UJ: 9r-7$£ 
typo 160 : 0 ; 1 t t o X % £ * -V -v x a * 

.'<-x l-*3&™*r, »-x ^j*t-7:1* { * x 7 

[0289] Pi|5 6(-1«V»T. 'J J Xbo-9{4f£ 
3i?>l*8KfCmTTy p e ! 3 : 0 1 *r-7-x -/ 7 U mT 
Ty p e^-'<-AhJW 1 / 2/4 -OMltf . 
•» > .z ?T >-"CfWf I s G/S/l 6/2X 1 f,/3x 1 
6 , '4 :•■ 1 C>J'J«i-&»±*-*"/VA^7TiMK1-4. *-r 

•yv.-jL*>&&v^i3i-va^»fH«. 09&V01 ot 

[02 90) IS158&l. , T35 9«J:-9t. t'.'W 

0581.:fcWt. .^t'J^yhD-^JilKjil^ra 
tffCmTT.vpe [6 : 4] <H-x SditCj: 0 

ISfc-MHl . * -v v y j. "4 > -CIHW**\ *7-C#jft 
L . v 7 h '>xrxi!fBi7.5Ifi t t k: LTt «kv». 

[0291] 

[WtoftMR] tt>JK!HU:J:')(c. **WCtt. DMA 
■h&tfjft/l';*-''* <?>X'lVj:< , iS^Dtc— *S IT 7 7 1-9 
* •*«• > * 23' u L "C 5 , ' n" 7. V x 7 t DMAWSSWf £ 
- /I- L «rfr* ft -i$9)m. ZftoZb VX' bZ>. ZhtZ ,k 
tz. v^A^.x^'Jt^J^i-^W^V^x T-7 

[0292] £t£. /-fCJ: OS^tJti 



'J (27*7*7^1, J: ^ (cMW-r&C c* { T-S&. * 
[02941 4^. l£iHafflE3&WiI«:'<-^ ht- l ; 'C 

[0295] 4fc. ^N'^TT.i'^jtWi-S/USr, /< 

^ 5-- 7 a* 'n"7 (cis^-r frm-tct'*: imcittg 1 1 

t 0 2 9 6 ] |uIfi}f)^7o -y ^ffim^S&iWA 
[0297] 

[01] DoEngi ne £fflVVfc$Sfi£M->li>-7f- 

[[32] DoEngi ne. ^fflV>fcS§5ft6^li>-Xr 

[03] DoEngi ne^fflV^mM'li^r 

[ 04 ] DoEngi ne <7>7'0 7 '/WX'fob 

1 0 5 ] * -v y v j. * t U 3 ^ H P- 3 'JCO.'A-t- 

[06] -f y^77*>-3> hn-94 1 0 W 7'd v 7 0 

[ 0 7 ] .7 * D 3 > b o- 5> 4 0 3 Wu y 7 0TJ> 

[08 ] -r y ^.m y I- d-7 7 0 C) Sr+'O.b-t&P 
iffl5:7a<y70-C;M.. 

[ 0 9 ) M C / <7 X 9 7 * V y - K / 7 -f h Ict*/; 5 '^* 
<J Jf r -y -y a otflfp S: 7 a— f - -v - V X' 

[01 o] MCA*.fc r ;.**y y-iv-7^ ns^/ss 

.•R$ix/c^fi9^»v -y v • A<0K>^Sr^*7n— f-T- h 
[01 1] ROM/RAMa> hD-970 7f)IM5: 
[012] CP Urt'it><7>K-x hS2^aiL^7-f S > 7* 
[013] CP U#'it>c 7 >A--x |-S§3A;^5-)7 -f * > 7 
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[0511 4 J G/vXT^^^7>^W<~Xh|!^ajLcO^ 

4 5 >' >Tol ? i 5 > 7l3T*iF> 6 , 
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